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REVISERVS  PREFACE 


Thr  original  ttixt  beiug  in  a  font)  most  suitable  for 
lectures  (in  which  reiteration  is  often  essential),  some 
rearrangement  of  the  matter  has  been  raadn  to  avoid 
repetitiODK  and  to  economize  s[)ace.  Several  quotattous 
from  accessible  anthoritiefi,  and  sectiDiis  which  interest, 
chiefly,  British  students,  have  been  omitted.  For  the  por- 
tions enclosed  in  brackets,  the  reviser  is  alone  I'esponsible. 
Articles  embraced  under  tho  title  "  Pkki'ar,^tiuns  '*  are 
those  of  the  Pharinacoi>cBia  of  tho  Uuitcd  Stales  of 
America.  Cu&tomary  doses  havo  been  incorporated  "with 
the  index. 

The  increasing  attention  given  to  Climate  and  to  Natural 
Mineral  Waters,  as  therapeutical  aids,  has  led  to  the 
insertion  of  additional  matter  taken  from  the  writings 
of  Arthur  U.  Nichols,  M.D.,  of  Boston,  on  Climate ;  and  of 
George  E.  Walton.  A.M.,  M.D.,  of  Cincinnati,  on  Kinoral 
Waters;  neither  of  ■whom,  as  an  eminent  anthority, 
requires  present  JntrodndJon. 

■  FREDERICK   CASTLE 

SI   WlWt  FlPTY-WOirtH  SmKKT 


AUTHOE^S  PREFACE 


Prarhacology  has  of  late  attained  such  importance 
in  the  Medical  Curriculum,  that  a  Student's  Text-book  on 
the  subject  is  urgently  needed.  This  work  is  an  abstract 
of  the  Lectures  deUvered  at  the  Westminster  Hospital 
during  the  current  session,  and  is  adapted  primarily  to  the 
requirements  of  students  preparing  for  the  examinations. 

The  Therapeutical  aspect  of  the  question  has  been  treated 
practically,  and  it  is  hoped  that  the  laige  number  of 
prescriptions  scattered  throughout  the  pages  of  the  book 
will  prove  of  use  to  practitioners  who  d^re  to  keep 
abreast  with  the  progress  of  modern  treatment. 

WILLIAM  MURRELL 

17  Wklbeck  Stkzet 
Cavendish  Squarr,  W. 
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rNTRODUCTION 


MOST  of  thH  modern  works  on  Materia  Medica  Aesl 
only  with  drugs  aad  thoir  effGcta,  simply  as  a  mat- 
ter of  coDveaience.  If  we  examine  any  of  the  older  books 
on  Materia  Medica  wo  find  a  groat  many  tbiugs  treatod 
of  Uwt  arc  now  rolfgatod  to  gpocial  ti-catiscs.  Thus 
in  the  fourth  edition  of  Pcreira's  work  publislied  in  IS54, 
we  find,  in  addition  to  the  ordinary  chaptors  on  drugs, 
articles  on  such  subjects  as  "  Hope  as  a  Thorajieutic 
Agent";  "Monotony  as  a  Means  of  Inducing  Sleop''; 
" Light  and  Daikness"  ;  "  Hot  and  Cold  Baths "  ;  "Elec- 
tricity, Ma^ietism,  Mesmerism,"  and  so  on.  Autliorsaro 
not  even  agreed  as  to  the  proper  hmits  of  Therapeutics. 
In  its  broadest  sense  it  einbraneg  all  kno\\-n  meaois  of 
cure,  even  surgical  operations  ;  but  by  general  consent  we 
relegate  to  a  dietintt  branch — that  of  surgery — the  con- 
sideration o£  such  questions  aa  Ugatures,  amputations, 

■excisionB,  etc..  reserving  to  ouraelvos,  however,  the  right  to 
treat  of  such  subjects  as  hypodermic  injections,  acupunc- 
ture, etc.  It  albio  comew  within  our  province  to  discuss  the 
trt>atment  of  disease  by  baths,  packing,  massage,  and 
other  similar  means.  We  also  deal  with  certain  so-called 
systems  of  cure,  auch  as  the  moTomcnt-cure ;  the  koumiss- 
cure  i  the  skim  milk  treatment ;  the  whey-cure ;  the  grape- 
cure,  and  many  others  which  need  not  be  referred  to  ia 

Fdetail. 

In  former  times  many  curious  remedies  were  used  in 
the  treatment  of  diseaise.     ThiiH  the  magi  or  pnests  of  the 
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Persians,  the  wise  men  of  the  East,  knew  of  herbs  which, 
wrought  into  pills  aiid  swallowed  in  wine,  woiilil  inakci  the 
piiilty  confess  their  Be<:rets.  They  had  also  au  herb  for 
begetting  good  and  handsome  children,  and  a  vroTt  to  re- 
vive old  love  even  when  it  had  turned  to  hate.  All  these 
had  magic  names.  They  thought  highly  of  the  common 
luolo,  oud  taught  tiiai  if  any  one  swallowed  its  heart,  pal- 
pitating and  fresh,  ho  would  becomo  an  export  in  divina- 
tion. The  heart  of  a  lien,  they  said,  placed  upon  a  woman's 
left  breast  whilst  she  slept,  would  make  her  tell  hersecrete, 
if  only  her  memory  servod  her.  The  magi  also  taught  to 
drink  the  Jishes  of  a  pig's  pizzle  in  sweet  wine,  and  so  to 
mako  water  into  a  dog's  kciiuel,  adding  the  words,  "lest 
ho  like  a  hound  .sliouM  make  urine  in  his  owu  bed."  If  a 
man  in  the  morning,  they  said,  made  water  a  little  on  his 
own  foot,  it  woiUd  he  a  preservative  against  main  medica' 
mcnfa,  or  dnigs  intended  to  do  him  barm. 

Pliny  mentioned  many  curious  remedie-s.  Thus,  speak- 
ing of  ague,  ho  tell^  ns  how  to  cure  it  by  amulet-s  ;  by  the 
dust  in  which  a  hawk  has  roiled  ;  by  the  longeat  tooth  of  a 
black  dog  ;  by  a  solitary  wasp  caught  ju  the  left  hand  ;  by 
the  head  of  a  viper  cut  off  and  its  living  heart  cut  out  and 
wrapped  in  a  piece  of  cloth  ;  by  the  snout  and  tips  of  the 
ears  of  a  mouse,  and  so  on. 

Karcellu»  recommended,  in  order  to  avoid  iudamed  eyes, 
that  when  you  see  a  star  fall  or  cross  the  heavens  you 
should  count  quickly,  for  you  will  be  free  froni  inflamnia- 
tiou  for  ati  many  years  aa  you  count  numbi-rs.  if  a  mail, 
he  says,  have  a  white  spot  or  cataract  in  his*  eye.  let  him 
catch  a  fox  alive,  cut  his  tongue  out,  let  him  go,  dry  lits 
tongue  and  tie  it  up  in  »  rod  rag.  finally  hanging  it  round 
the  nock.  For  toothache  you  are  requested  to  spit  in  a 
fro^s  month  and  tell  him  to  make  off  with  it. 

EttniQlhT  is  conspicuous  for  rocotumending  disagreeable 
and  even  revolting  reniedies,  a  praniinent  feature  of  his 
treatment  being  the  employment  of  the  excrement  of 
various  onimala.    Album  canis  or  album  grajcum,  in  other 
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words  the  "whito  of  tU^,"  liu  recoininetidecl  for  bleeding 
and  oltio  as  a  gargle  for  soro  throat. 

In  conniM^lion  with  the  introduction  during  tho  lost 
few  years  of  testicular  products  and  other  extracts  of 
aniiunl  origin  as  remedial  agents,  it  ia  iutcrcsting  to  note 
that  during  the  seventeenth  century  we  find  reproductive 
products',  as  obtained  from  inamiiLals,  binis,  and  fishes, 
enjoying  a  high  reputation  ia  the  truatment  of  nervous 
derangements.  They  were  generally  employed  to  inci-ease 
vinlitv  and  to  ^e•^^>rG  sexual  vigor,  many  of  them  fiiiding 
a  prominent  place  in  tho  London  Pharmacopoeia  of  Ui76. 

What  drugs  were  first  employed  aa  medicinal  agents 
it  is  difOrult  to  8;iy  ;  hut  it  ia  probablo  that  tho  t'arlit'st 
inhabitants  of  tho  globo  resorted  to  the  use  of  water  both 
for  external  and  internal  application,  and  were,  la  this 
sense,  hydropaths.  Cbarc<i;il,  in  tho  form  of  wood-ashes, 
naturally  soon  attracted  attention,  and  its  medicinal  vir- 
tues must  have  been  familiar  to  man  from  the  most  remote 
period  of  antiquity. 

Sulphur  or  brimstone,  which  occurs  so  largely  in  volcanic 
regions,  was  known  in  the  time  of  Mos«>3  and  is  mentioned 
in  Oeiipsis  and  alsoin  the  Iliad.  The  linseed  or  flax  was 
CTiItivated  in  the  earliest  times  and  was  well  known  to 
Pliny. 

Many  dnigA  now  in  daily  use  are  mentioned  hy  name 
or  described  in  the  Bible.  For  example,  the  "wild  vine," 
refen-ed  to  in  the  Old  Testament,  is  supposed  to  he  the 
plant  known  to  us  aa  colocynth.  Its  active  purgative  prop- 
erties would  full}'  justify  the  exclamation  of  tho  partakers 
of  the  pottage  :  "There  is  death  in  the  iwjt  1" 

The  spotted  hemlock,  or  Conitini  maculatttut,  was  the 
statt*  poison  of  ancient  Athens,  and  is  generally  supposed 
to  liavu  been  the  instrument  of  Socrates'  death.  Foxglove 
was  not  generally  used  in  medicine  until  about  the  time  of 
the  Komian  conquest.  Broom  was  used  in  andt-nt  .Anglo- 
Saxon  medicine,  and  under  tho  name  of  jdanta  g^nitta 
has  not  failed  to  leave  its  mark  on  EngUsh  Iiistory.    Many 


of  our  most  valued  lucdlciacs — morphine,  quinine,  chloro- 
form, ether,  cocaino.  pilocarpine,  gelseniiQy,  and  a  ht-st  of 
others — are  products  of  the  present  centurj-.  ;Vlmost  every 
■  day  we  witness  the  introduction  of  new  remedies,  some  to 
suijersede  old-fashioned  drugs,  others  to  be  usc-d  for  a  time 
and  thon  cast  aside  in  faror  of  more  fortunate  i-ivals. 

SOURCES  OF  MEDICrSES 

Medicines  are  obtained  from  many  and  varied  sources, 
all  three  kingdoms  of  naturo  being  laid  under  contribution. 
SoHit.-,  tiucb  as  sulphur  and  magnesia  and  the  different 
salts  of  iron  and  mercury,  ai^e  procured  either  directly  or 
indirectly  from  the  mineral  kingdom ;  othei-s,  such  as  aco- 
nite, belladonna,  and  opium,  come  fi-om  the  vegetable  king- 
dom; while  a  few,  such  as  cantharides,  coddiver  oil,  and 
pepsin,  are  furnished  by  animals.    Many  things,  such  as 
,  nitrite  of  amyl,  niti-oglycerin,  and  chloral,  are  organic  com- 
f  pounds  aitificiaJly  prepared,  and  are  not  raerely  extracted 
from   substances  containing  them.    Tlii^  source  Ls  daily 
increaaing  in  importance,  and  it  is  not  improbable  that,  in 
course  of  time,  remedies  prepared  in. this  way  will,  to  a 
very  great  extent,  supersede  the  vegetable  materia  medica. 
Drugs  are  imported    from  all   quartera    of  the  globe, 
almogt  every  country,  civiUzed  or  uncivilized,  furnishing 
aotne  useful  contribution  to  tjio  healing  art.    Senna   is 
obtained  from  India;  opium  from  Asia  Minor,  Egypt,  and 
Persia  ;  jaboraudi  from  I'pmamhuro  ;  jalap  from  Mexico  ; 
iIoftSBia  from  Jamaica ;  ciuchoua  from  the  cloudy  slopes  of 
the  Andes  [and  artificial  plantations  in  India  and  Java], 
ui  ipecacuanha  from   Hi^azil ;   whilst  the  animal  which 
?UAft  music  is  a  native  of  the  mountainous  regiouD  of 
;,^*nlA6ia. 

^"^nmitij  Bomo  of  our  moat  valued  and  popular  rem- 

'•■  *»  tonushed  by  plants  which  grow  at  our  very 

'ttiB  well-known  garden  plant  called  monksu 

or  blue  rocket  yields  aconite ;  salidu  is 
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«3rtracted  from  the  comraou  willow ;  di^talis  is  obtaiued 
from  the  foxglove,  whose  long,  atntely  racemes  of  purple- 
colored  ilowers  are  tbo  pride  of  many  a  gai-den.  The  leavea 
of  the  thorn  applo  or  slramouiunij  is-hon  smoked  in  a  pipo 
or  cigarette,  have  relieved  attacks  of  shortness  of  breath  of 
mauy  a  chronic  asthmatic,  and  the  meadow-saffron  or  col- 
chicum  has  proved  a  boon  to  many  a  gouty  old  gentleman. 
[The  following  namod  drugs  ai-o  among  those  native  to 
the  United  States:  Altius  rubi-a  or  Tag  alder;  Cemstts 
Virginiana  or  Wild-cherry ;  I^rasera  Carolinensis  or 
American  Calumlm  ;  QeLsemium  sempervirens  or  Yellow 
Jnsmine  ;  Ilamamclis  Virginica  or  Witchhazel ;  Hehniaa 
dioYca  or  False  Unicorn-root ;  Podophyllum  peltatiim  or 
May-apple ;  Sanguinaria  Canackims  or  Blood-root  ;  Scu- 
iellaria  laierijlora  or  Scullcap ;  SpigeUa  Marylundica  oc 
Pinkroot ;  and  Stittingia  syivatica  or  Queen's  root.] 


ADULTERATIOX   OF  r>RU«S 

This  is  an  interesting  subject.  Some  people  object  to 
the  term  adultcratiou,  and  pi-ofcr  calling  it  sophistication ; 
but  it  amounts  very  much  to  the  same  thing,  especially  if 
you  havo  paid  for  the  pure  drug.  Adulteration  (or  sophis- 
ticatiou)  is  the  intentional  addition  to  any  article,  for  tho 
purpose  of  gain  or  deception,  of  any  subHtanoo  the  pres- 
ence of  which  is  not  indicated  by  the  name  under  which  it 
is  sold. 

Deterioration  is,  of  course,  not  tho  same  as  adultera- 
tion, but  it  belongs  to  the  same  family.  It  means  th( 
natural  changes  for  the  worse  width  take  place  in  druggl 
as  the  result  of  age  or  exposure.  Very  imuiy  vegetable 
and  other  organic,  a.s  well  as  inorganic,  combinations  are; 
susceptible  to  change  under  the  influence  of  the  atmos- 
phere. It  is  well  known  that,  under  such  conditions,  a 
Tariety  of  deleterious  products  of  chlorine  are  generated 
in  chloroform.  It  has  even  been  asserted  that  the  emetic 
action  which  sometimes  follows  the  hypodermic  injection 
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of  itioi'phine  is  due  to  the  partial  convorgiun  of  tlie  alka- 
loid into  <aponioi-phine.  The  well-knnwn  variahility  of 
different  specimens  of  ergot  probaMy  arises  from  the  fact 
that  ergot,  nnleas  carefully  dried  and  packed  iu  closely. 
sealed  receptacles,  soon  loses  its  activity.  Freshly-gathered 
pomegranate- root  bark  is  a  reliable  anthelmintic;  but, 
wheu  ilry  and  old,  it  act^  us  an  emdtic  aud  intestinal 
irritant. 

Substitution  is  the  sale  of  one  article  iu  place  of  and 
under  the  name  of  another.  As  a  rule  collectors  of  cnide 
Tijgetablo  drugs  aro  hut  imperfectly  acquainted  witli  their 
botanical  cliaracten*,  and  fail  to  distinguish  acourately 
betwoou  allied  species.  It  is  as^ertwi,  on  the  authority 
of  exports,  that  vegetable  drugs,  iu  theuiselves  of  indif- 
ferent activity,  are  from  time  to  time  found  adulterated 
with  belladonna  leaves  or  hyoscyamus,  in  order  to  make 
them  patta  muster.  Such  additions,  especially  when  in 
minute  quantities,  may  easily  escape  detection,  unless  the 
examination  is  made  with  care. 

In  many  cases  the  physical  or  chemical  distinction  be- 
tween good  and  bad  drugs  is  difficult,  and  sometimes 
impossilde  of  determination. 

The  activity  of  a  drug  often  depends  on  its  habitat. 
The  respective  commercial  values  of  different  varieties 
of  opium,  aloes,  and  colocynth,  for  example,  depend  very 
much  on  the  coimtry  in  which  thoy  are  grown.  WTiile 
one  or  two  grains  of  Socotrine  aloes  (vill  induce  a  com- 
fortable evacuation  of  the  bowels,  a  similar  effect  cannot 
be  produced  with  any  certainty  from  five  times  this  dose 
of  Arabian  or  Jloka  aloes.  Digitalis  grown  on  tho  hills 
is  much  more  active  than  the  foxglove  which  grows  in 
valleys  or  is  cultivated.  English  [and  Americjui]  hemp 
are  quite  different  iu  physiological  action  from  tho  hemp 
grown  in  tropical  chmates,  which  yields  hashish. 

The  season  of  the  year  at  wliich  a  jjlant  is  gathered 
Dotably  affocts  its  medicinal  activity.  For  example,  digi- 
talis, especially  the  mountain  digitalis,  gathered  on  moun- 
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tain  ranges  of  Cwjtral  Germany,  is  much  more  active 
wbeu  tbo  plant  is  in  full  bloom  and  at  Uio  acme  of  its 
Tigor.  Tbo  conn  and  seeds  of  col<;bicum  yield  a  much 
larger  percentage  of  colchiciiifi  wlien  the  plant  is  in  full 
bloom  than  at  uthtT  periods  of  tbe  year.  The  juic«  of 
EcbaUitim  Elateritim  or  squirting  cucumber  yields  fmra 
four  to  iiviuptT  wnt.  of  elalerin  when  collected  in  July, 
"whilst  in  September  it  is  almost  entirely  dfstitnto  of  this 
principle.  Extract  of  hyoscyamus,  made  from  thu  dried 
leaves,  contains  verj'  little  alkaloid,  whilst  an  extract 
made  from  fresh  leaves  yields  a  considerable  percentage. 

(It  IB  reportetl  that  tho  practice  is  not  nnt'onimon  to  defer 
the  sale  of  roots  of  ConvaUaria  majalis  (or  lily-of  the- 
valley)  until  after  the  Howering  season,  by  which  time 
all  their  medicinal  propcrtioH  hiive  vanished.] 

Ko  difficulty  is  experienced  in  getting  drugs  of  good 
quality  if  the  jmrcliaser  is  prepared  to  pay  a  reasonable 
price  for  them.  If  you  go  to  a  "cutting  chemist"  you 
naturally  expect  to  got  a  drug  of  poor  quality.  It  cannot 
he  too  generally  known  that  any  drug  can  be  obtained  at 
almost  aTiy  price — in  name,  at  all  events.  Tho  vender 
simply  lulds  so  much  inert  material  as  will  enable  him  to 
obtain  the  same  profit  as  if  ho  sold  the  genuine  article. 
The  chemist  is  not  to  blame ;  it  is  the  system  {sometimes 
adopted  in  hoepitolt;  and  dispcnstu-ies)  of  accepting  the 
lowest  tender  for  drt^,  which  is  at  fault. 

Powdei-ed  drugs  art)  cornmoidy  of  inferior  quality  for 
two  reasons :  Fir^t.  because  inferior  and  less  sightly  por- 
tions of  tho  plant  ai-o  employed  in  their  prepai-ation  ;  and, 
secondly,  because  the  facihties  for  adulteration  ai-e  great. 
It  is  often  found  that  [lowdere  are  offered  at  the  price  of, 
or  at  an  inadixjuate  advance  upon  tho  cost  of,  tbo  cmde 
drug,  notwithstanding  the  loss  which  of  necessity  results 
from  i>o\vdering  and  drying. 

Many  pharmaceutical  preparations,  as  ordinarily  pur- 
chased, arc  not  in  arvonlanco  with  the  i-equirements  of  the 
Pharmacopoeia.     Tinctures  vary  materially  iu  character 


e 


INTBODUCTION 


and  quality,  and  there  is  reaaon  to  believe  that  many 
tinctures  are  systematically  prupan-'d  of  light  weight,  both 
as  regards  drug  and  nicnstruuni,  iu  ordor  that  thoy  way 
be  sold  at  a  lower  price. 

Some  years  ago  Prof  C.  Lewia  Diehl,  of  Louisville,  Ky.. 
issued  a  report  on  *' Doteriaratious,  Adulterations,  and 
Substitutions  of  Drugs,"  '  in  which  he  gave  a  list  of  roots 
which  hail  at  diffeirnt  tiim^s  been  exaniinoil  by  cimipetent 
authorities.  It  was  found  that  much  of  the  aconite  root 
sold  was  tasteless,  and  had  evidently  been  first  exhausted 
and  then  i-edried.  Of  three  jjackiiges  of  arnica,  one  con- 
tained fifty-jier  cent,  of  tho  true  root,  another  only  ten  iier 
cent.,  whilst  the  third  coiitaiaed  none  at  all.  Sarsaijarilla 
was  found  to  be  adulterated  with  nut-galls,  ipecacuanha, 
maticosteniSt  paper,  bark,  straw,  atul  bay-leaves.  The  com- 
mon adulterants  of  gi-ound  pepper  arc  pepper-leaves,  sa^, 
rape-seed,  potato,  spioee,  capsicum,  chicory,  rye,  bone-dust, 
and  dirt. 

All  the  highly  -priced  d  rugs  are  siwcial  objects  of  adiUter- 
atiou.  Quinine  was  at  one  time  systematic-ally  sophisti- 
cated. In  one  instance  finely  picked  cotton  was  added  in 
order  to  increase  the  bulk;  in  another  the  specimen  con- 
sisted  almost  entirely  of  sniicin ;  whilst  a  largo  consign- 
ment of  "sulphate  of  quinine*'  sent  out  to  India  contained 
not  a  trace  of  any  of  the  cinchona  alkaloids. 

Even  when  drugs  are  not  actually  adulterated  tliey 
rot  uncommonly  vary  euorniously  in  strength  and  activ- 
ity. We  have  a  good  example  of  tliis  in  the  case  of  pepsin. 
Some  time  ago  I  had  occasion  to  examine  a.  number  of 
specimens  of  pepsin,  and,  as  tho  selection  included  nearly 
all  the  recognizeii  bi-auds,  the  results  are  not  without  in 
terest.  Estimation  of  the  comparative  value  of  different 
preparations  of  pepsin,  although  simple  in  theorj',  is  by  no 
means  easy  in  practice,  especially  if  accuracy  is  desired. 
The  eeeential  action  of  pepsin  is  proteolytic— the  conversion 
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<al  protfiids  into  p^ptoiiost — and  this  is  usually  takea  as  the 
test  of  the  value  of  the  specimen. 

Tkirteeu  solid  speoinieus  ot  pepsia  \yere  examined,  some 
of  English,  othei-s  of  Frencli^  Gorman,  or  Aiiit-rican  raanu- 
facture.  They  were  all  activf,  but  in  many  tlio  proteolytic 
power  was  very  small.  Ouly  four  caiiie  up  to  the  standard 
of  the  British  PhannaeopOfia,  The  name  in  evidunily  no 
guarantee  of  purity,  for  a  spocimcn  made  by  a  well-known 
firm  was  represented  by  tho  figure  »71,  while  another,  sold 
under  an  equally  well-known  naine,  had  to  bo  satisfied 
with  au  awai-d  of  ltJ2 — a  Btato  of  affairs  wiiich  is  liardly 
sati^fartoiy.  In  addition  to  tho  thirteen  solid  pepsins,  I 
examined  six  liquid  preparations — wines,  essences,  etc. 
Tlie  results  were  unsatisfactory,  and  the  conclusion  was 
that  they  wei-o  not  very  reliable,  although  iiouo  of  them 
were  absolutely  inactive.  The  same  pejKiin  is  often  sold 
under  different  names,  according  to  the  amount  of  im- 
purity added. 

Having  used  tho  Carha papaya  largely  in  tho  treatment 
of  various  forms  of  dysiK'psiu.  I  detfrinincMl  to  try  it  against 
the  best  pepsins,  but  fouiiil  that,  under  the  siinie  conditions, 
it  "was  decidedly  inferior  in  activity.  I  examined,  in  all, 
sj.T  specimens  of  papaw,  but  only  two  would  como  up  to 
the  Pliarmiicopcvia  tost  for  pe])sin.  The  best  i>apain  had 
about  half  tho  activity  of  the  boiit  pepsin.  I  do  not  Hay 
that  in  alkaline  or  neutral  media  the  papains  are  not  more 
active ;  but  simply  that,  testwl  against  the  best  pepsins  and 
by  the  same  methods,  they  do  not  give  equally  good  re- 
sults. Even  in  a  neutral  solution  the  best  papain  was  not 
equal  to  the  best  pepsin  in  an  acid  solution.  A  papaw 
preparation  which,  in  a  certain  time,  dissolved  490  grains 
in  an  acid  solution,  dissolved  -ITe  grains  in  a  quarter  per 
cent  carbonate  of  sodium  solution  and  530  grains  in  a 
neutral  solution. 

Another  investigation  had  for  its  object  the  comparative 
values  of  different  extracts  of  malt  in  the  market,  with 
reference  to  their  power  of  converting  starch  into  glucose. 
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Eleven  specimens  were  tried,  and  although  some  were 
extremely  active,  others  were  absolutely  destitute  of 
diastasic  properties.  One  specimen,  which  had  been  sup- 
plied in  lai^  quantities  to  a  hospital  for  more  than  two 
years,  was  perfectly  valueless.  It  was  dark  in  color  and 
had  clearly  been  prepared  at  a  high  temperature.  The 
money  wasted  on  this  single  drug  would  have  sufficed  to 
pay  a  skilled  pharmacist,  whose  technical  skill  would  have 
been  a  suflficient  guarantee  against  so  serious  an  error. 

As  another  example  of  the  enormous  difference  in  the 
activity  of  different  specimens  or  different  preparations  of 
the  same  drug,  I  may  quote  my  experience  of  Grindelia 
robustain  the  treatment  of  asthma.  My  first  experiment 
was  made  with  a  sample  sent  me  by  a  well-known  firm  of 
American  chemists.  It  was  in  every  way  perfectly  satis- 
factory and  afforded  my  patient  enormous  relief.  My 
supply  being  exhausted,  the  dispenser  obtained  a  quantity 
from  a  firm  of  druggists  in  the  City.  This  was  a  failure 
and  did  little  or  no  good.  A  specimen  was  then  procured 
from  another  English  firm ;  but  this,  although  distinctly 
better,  was  a  long  way  behind  the  American  sample. 
Finally  a  supply  was  sent  over  by  the  American  firm,  and 
this,  although  much  better  than  the  specimens  obtained  in 
England,  was  not  up  to  the  standard  of  their  sample.  The 
observations  were  made  on  the  same  patient ;  she  was 
tested  time  after  time  without  being  informed  of  the 
change  in  the  source  of  the  remedy,  but  she  never  failed 
to  detect  the  substitution. 

Every  drug  should,  in  hospital  practice,  be  tested  chemi- 
cally by  the  dispenser  and  therapeutically  by  the  physician, 
either  in  the  wards  or  out-patient  room.  It  is  not  at  all 
uncommon  to  come  across  medicines  which  are  wholly  in- 
operative. This  is  not  always  the  fault  of  the  wholesale 
chemist ;  for  it  must  be  remembered  that  he  has  no  oppor- 
tunity of  witnessing  the  effect  of  the  medicines,  and  if  no 
complaint  is  made  he  naturally  assumes  that  they  are 
active. 
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THE  STVDY  OF  MATERIA   MEDICA 

Most  titucleuto  got  up  tbeir  luatcria  medica  by  Icaruiug  it 
etraight  out  of  a  tert-book.  Treated  in  this  way  it  is  Jiot 
by  auy  mt^ans  an  inviting  subject,  and  a  stuilunl  poring 
over  a  Phartniicopasia  is  not  a  picture  oC  contentment.  A 
far  hotter  plan  is  to  discard  the  book  and  "n'ork  at  the 
spociniena  thttinselves.  A  description  from  actual  observa- 
tion in  always  more  to  the  {loint  titan  a  formal  definition. 
Studfiits  who  come  up  for  exaiulnatiou  often  make  u.sc  of 
long  words  without  understanding  very  clearly  what  tliey 
mean.  Such  terras  as  "efflorescence,"  " <leli(]iiescence," 
and  "  fluorescence  "  are  scattered  about  iu  reckless  profu- 
gion  and  without  any  particular  regard  for  the  consequeu* 
ces.  A  student  on  one  occasion  stated  that  bicarbonate 
of  soda  was  "efflorescent,"  and,  on  being  asked  to  explain 
the  word,  gave  the  botanical  tleflnition,  evidently  without 
recognizing  the  fact  that  it  was  hardly  appropriate.  The 
i-eal  way  to  study  materia  medica  is  to  take  a  specimen 
and  desciihe  it  in  your  own  fashion. 

OK.NKKAL  Afpeakanck. — In  the  tii-st  place  you  note  its 
appearance.  It  may  be  liquid,  like  bromine,  rliloi-oform, 
ether,  or  cod-liver  oil ;  or  it  may  he  solid.  If  it  is  solid  it 
may  he  iu  masses  like  bark,  or  it  may  be  in  crj'stals  like 
sulphate  of  potassium.  The  shape  of  masses  or  crystals 
should  Iw  dt'scrilied.  IE  it  is  a  powder  it  may  be  amorphous 
like  carbonate  of  bismuth,  or  crystalline  like  sulptiate  of 
quinine. 

Color. — Next  its  color  should  be  noted.  It  may  be  black 
like  charcoal,  yellow  like  sublimed  sulphur,  red  like  the 
biuiodide  of  mercury,  or  gray  like  gray  powder. 

Wbiqht. — Then  its  weight  should  be  noted.  It  may  be 
hcovy  like  litharge  or  the  salts  of  mercury,  or  it  may  bo 
light  like  magnesia  or  cotton. 

Odor. — Next  its  odor  is  of  importance.  Smells  are  diffi- 
cult to  describe,  but  there  are  certain  terms  which  are 
pretty  generally  recognized.     Tims  we  say  tliat  bromine 
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has  a  distigrccabin  acrid  uilor ;  ammonia,  a  pungent  oilor ; 
alcohol,  a  spirituous  odor ;  sweet  spirit  of  nitre,  a  fruity 
odor ;  nitrite  of  amyl.  an  odor  like  jai-gonoUe  pc.ai's,  and  so 
on.  Tliere  are  many  dnigs  which  can  be  readily  recog- 
nized hy  tlic  smell  aloni;~ammonia.  at:<'tic  add,  prussic 
acid,  chloiijform,  ether,  bronjjiie,  iodoform,  carbolic  acid, 
crcasote,  musk,  sumbul,  and  a  hot^it  of  others. 

Taste.— Then  the  taste  has  to  bo  di^scribed.  A  sub* 
stauc4!  may  be  sweet  like  sugar,  or  e:ttract  of  malt ;  or  it 
may  be  acid  like  hydrochloric  acid,  or  vinegar:  alkaline  like 
caHioiial:^  of  i>ota!«iiim;  hitter  like  snlphat^;  of  quinitu;,  or 
colocyiitli ;  acrid  like  lii^uor  jutassa- ;  sidinn  like  common 
salt,  saltpetre,  or  sal-ammoniac ;  pungent  like  mustard, 
horseradish,  capsicum,  or  peppermint;  or  it  may  be  as- 
tringent like  catechu,  or  kino ;  aromatic  like  cinnamon  ; 
styptic  like  perchloride  of  iron ;  metallic  like  perchloride  of 
mercury,  and  so  on.  These  are  not  nearly  all  the  terms 
usn{]  in  describing  the  different  varieties  of  taste  ;  there 
are  many  more.  Sometimes  combinationa  of  terms  ane 
employed ;  thus  permanganate  of  potassium  is  said  to 
have  a  taste  which  is  ''sweet,  astringent,  and  Bomewhat 
mawkish.'' 

Afkixitv  pok  Watek.— Next  to  taste  comes  affinity  for 
water,  and  this,  in  niuiiy  cases,  is  a  matter  of  considerable 
ini[Mti-tauce.  Some  drugs  taku  up  \vat*;r  n?adi!y  and  if  ex- 
posed to  the  air,  for  even  a  short  time,  become  '■  doliqueft- 
oent."  A  good  example  of  this  is  afTonlcd  by  acetate  of 
potassium.  If  exposed  to  the  air  it  h<jucftes,  so  that  it  is 
usually  kept  in  tightly  stoppered  bottles.  Other  drugs  are 
''efflorescent";  th:it  is.  they  part  witli  their  water  of  crys- 
tallization and  become  white  and  powdery  on  tlio  surface. 
This  is  seen  in  the  case  of  carbonate  of  sodium  and  some 
other  salts. 

Effect  of  Hkat  is  worth  noting.  Some  drugs  burn 
reailily,  as,  for  example,  phosphorus  (which,  imless  kept 
in  water,  is  apt  to  catch  fii-e  spontaneously)  and  the  hypo- 
phosphites  of  iime  and  sodium.    Others  are  volatilized  by 
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heat,  as,  for  example,  iodine,  which  gives  off  violet  fumes 
when  exposed  to  sunlight.  Others  roiiiain  fixvd  and  un- 
altered, like  charcoal ;  others,  again,  aro  fusible,  like 
SEiilphiir. 

Chemical  Tksts.~Iii  many  cases  it  is  desirable  to  test 
the  dnig  with  i-eagents.  Tests  would  be  applied,  in  the 
case  of  a  salt,  first  for  its  base  and  then  for  the  acid. 


PHARMACOLOGICAL  INVESTKJATION 

An  attempt  will  he  mado  in  this  ecction  to  give  a  rough 
idea  of  the  general  lines  followed  by  a  pharmacologist  in 
investigating  the  actiuu  of  an  uuktiown  drug. 

Tliero  are  two  methods— the  clinical  and  the  physio- 
li^cal— by  which  the  actionsof  malicinaland  other agenta 
can  be  iftvestigated.  By  the  clinical  method  observations 
are  mad©  on  men  and  animals  in  a  state  of  dist-a^e  with  a 
view  to  cure  the  diseased  condition,  whereas,  by  the  physio- 
logical method,  experiments  are  made  on  healthy  animals 
with  the  view  of  debennining  the  action  of  the  mollify- 
ing agent  on  a  body  not  rendered  abnormal  by  the  inci- 
dence of  disease.  The  clinical  method  is  as  old  as  medi- 
cine itaelf,  but  physioloKifal  iiivt'stigation  is  of  compara- 
tively recent  dato  and  has  herinne  neoes-sary  fmm  the 
limitations  of  clinical  obsci'vaiions.  Every  ex|>enment 
with  a  drug  on  a  healthy  organism  is  niorely  auxiliary  to 
its  employment  in  llie  cure  of  disease  and  for  tbe  allevia- 
tioD  of  Buffering. 

As  a  rule  tbe  uninvestigated,  crude  drug  is  sent  to  us  by 
some  traveller  or  exploi-er,  or  possibly  by  a  doctor  practis- 
ing in  some  tropical  district.  The  consignment  is  usually 
accompanied  by  a  statement  or  niemorandma  givirig  the 
native  name  or  names  <»f  the  drug,  and  a  brief  description 
of  Uie  mode  in  which  it  is  employed.  It  may  be  stated, 
for  example,  that  the  drug  is  prei)areil  by  the  priests  or  by 
the  chiefs  of  a  tribe  and  used  as  an  arrow-poison ;  or  thei-e 
may  be  a  statement  to  the  etfect  that  it  is  employed  as  an 
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«rdoal  poison  for  the  detection  of  crime ;  or  put>&ibly  we 
may  be-  tuld  th.it  tlie  leaves  iir»  made  intu  a  tea  aud  tbat, 
when  atlmiuistored  iu  oaRes  of  snako  bite  or  fever,  it  pro 
dut;cs  profuse  jierspii-atiou  or  perspiration  and  salivation. 
Sonictiiiies  the  rough  effect  of  the  di-ug  on  animals  has 
been  noted,  and  we  are  told  that  wht^n  birds  yat  tho  bLTrii* 
they  drop  down  dead,  and  cattle  grazing  in  the  fields  where 
the  plant  grows  iH-conie  paxvilyzed. 

Sometimes  attention  is  directed  to  a  drug  by  caaos  of 
poifionicig.  For  example,  a  couKigument  of  beans  13  brought 
from  Africa  and.  tliero  being  uo  known  use  for  thuni,  tliey 
are  cast  on  the  quay,  where  they  attract  the  attention  of 
a  crowd  of  school  Ijoys,  who  oat  them  aud  are  taken  to  a 
hospital,  whore  certain  symptoms  are  noticed  and  recorde<l 
for  pubhcation.  Sometimes  something  more  siwciflc  is 
asserteil  and  we  are  told  that  tho  drug  is  a  positiv6  remedy 
for  consumption  or  cancer.  Those  ai-e  examples  of  the 
kind  of  history  we  get  with  samples  of  new  drugs. 

The  first  step  is  to  endeavor  to  ascertain  the  botanical 
origin  of  the  plant.  Eveu  if  the  genus  and  species  cannot 
ho  determined,  the  natural  oi-der  will  present  nn  difficulty 
and  may  affoni  a  useful  clue.  For  examjde,  if  the  drug 
belongs  to  the  Soianai-ea  or  to  the  Ijoganiacem  we  know 
pretty  well  what  to  expect. 

The  next  step  is  to  make  liie  plant  into  a  tincture  or 

fluid  extract.     W'e  first  make  a  pn'iMiration  of  the  whole 

drvig  and  then  of   the  leaves  and   root  separately.     The 

|>liarmacologist  then  tries  it  on  hiintw-df,  commencing  with 

averj'  small  dose, and,  day  by  day,incroa.sing  it  until  some 

defwite  symptom  is  noticed.     The  symptoms  are  carefully 

wcoTdwl,  aud,  if  they  are  severe,  the  plianiiacologist  or  bis 

WHo'K  workers  will  have  an  opportunity  of  trying  various 

~    «ftftirt«.   Should  the  drug  kill  the  phanuacologi^tt  the 

Vi«ri!Wrtwn  appearances  will  be  noted-    If  no  action  re- 

^>^  Inoi  a  large  doee,  Uie  drug  is  presumably  iuert  and 

^'wi'twigiAwii  wmes  to  an  end. 

\u^w«\t  y|  sTinptoms  indicating  an  activo  drug  an 
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attempt  will  be  maHn  to  extract  an  atknioid  or  active  prin- 
ciple. Pfobrtblj  tbe  Hlkiiloid  will  yield  balls  aoluble  in 
water,  and  this  solution,  in  x'arious  streugths,  is  used  in 
subsequent  iuvestigations. 

Tbc  phaimacolt^ist  drops  some  of  tbe  solution  into  his 
eye  and  notes  the  effect  on  the  pupil.  It  may  dilate  it,  or 
coiitruct  it  ;  or  it  may  produce  anaesthesia,  or  intense  in- 
flammation. 

When  the  investigator  has  n^covered  from  the  efTects  of 
this  observation  ho  proceeds  to  inject  himself  hyijodenui- 
cally  with  various  doses  of  the  alkaloid,  again  noting  the 
symptoms. 

After  this  he  foels  juatifled  iu  giving  a  frog  a  small  in- 
jection hypodemiically,  with  the  view  of  ascertaining  the 
general  effect  on  the  animal. 

Subseqnt^ntly  ht>  pithg  a  fi'Og  and,  after  opening  the  peri- 
cardium, applies  a  few  drops  of  the  Holution  to  the  heart, 
noting  whether  it  pi-oduces  any  irregulanty  in  the  ventri- 
cular contraction  and,  if  the  heart  ceases  to  l>eat,  whetlier 
it  is  aiTested  iu  systole  or  in  diastole.  The  effect  of  otht>r 
drugs  in  restoring  its  action  is  observed,  and  the  influence 
of  tlie  drug  in  antagonizing  the  ejfect  of  muscarine  on  the 
heart  is  investigated. 

Thejse  preliminary  experiments  will  throw  some  light  on 
the  general  action  of  the  drug,  and  a  good  idea  will  be 
t&rmod  as  to  the  class  of  remedit^s  to  ivhich  it  belongs  and 
'■8  to  the  system  on  which  it  primarily  acts.  After  this  the 
investigation  will  branch  of!  in  various  directions,  accord- 
ing io  tho  indications  obtaint-d.  It  need  hardly  be  said  that 
even  the  simplest  ospcriraeuts  of  this  kind  cannot  be  carried 
out  by  unskilled  observei-s.  It  requires  experience  ;  takes 
up  a  great  deal  of  time  ;  involves  a  considerable  expendi* 
tureof  money,  and  tbe  only  reward  is  unlimited  abuse. 

The  organs  of  cold-blooded  vertebrates  (especially  the  frog) 
are  best  adapted  for  pharmacological  investigation,  because 
they,  equally  with  those  of  mammals,  are  susceptible  to  tho 
action  of  poisons  and  may  be  isolated  from  the  rest  of  the 
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boily  without  impairment  of  function.  For  example,  ex- 
perimonts  may  bo  made  on  the  isolated  heart  of  the  frog  or 
un  ner\'e-mu»cle  preparations.  Again,  by  tying  bloodvea- 
Hfig,  tho  action  of  tlio  drug  may  be  confined  to  one  particu- 
lar extremity,  or,  on  tlie  other  hand,  that  particubir  limb 
may  alone  1«  exempt  from  the  action  of  the  poison.  There 
are  certain  [leculiaritiea  in  frogs  which  have  to  be  carefully 
studied.  Tliere  are  various  species  and  at  different  seasons 
of  tli«  year  different  cffectti  may  be  indII(^ed. 

Observationa  on  ciliary  motion  are  amongst  the  simplest 
with  which  we  have  to  deal.  A  frog,  after  being  pithed, 
is  placed  *m  ittt  back  and  the  lower  jaw  removed,  so  as  to! 
render  readily  accossiblo  tho  raucous  membrane  covering 
the  palate  and  upper  part  of  the  phai-ynx,  parts  which 
are  abundantly  covered  with  ciliated  epithchuni.  A  frag- 
ment of  sealiiig-wax,  not  bigger  thau  a  piu'>;-hcad,  is  at- 
tached to  an  ultimate  fibre  of  silk  and  suspended  iu  8uch  a 
manner  that  it  only  just  cunies  in  contact  with  the  ciliated 
mucou»  menibratie,  the  greater  part  of  ittt  weight  being 
supported  by  the  thread  Tho  cilia,  acting  on  the  sealing- 
wax,  cause  it  to  move  gradually  downwards  towai-ds  the 
lower  part  of  the  pharynx.  Two  pins  aro  then  fixed  in  the 
mucous  membrane,  about  an  inch  apart,  and  the  time 
taken  by  the  float  to  traverse  the  distance  between  them  ia 
noted  by  a  metronome  beating  seconds.  Undue  evaporation 
is  prevented  by  surrouaditig  the  animal  with  moist  blotttng- 
pa]>er,  and  the  miicouH  meml)rane  il.!>elf  is  wetted,  at  fixed 
intervals,  with  a  deftiiite  quantity  of  uonnal  saline-sohition. 
When  the  average  time  taken  to  run  the  course  haa  been 
Bt«rmined  with  sullicient  accuracy,  the  drug,  dissolved  in 
!  s:diue  solution,  is  applit_'d  anil  the  effect-s  are  ncited.  In 
I  obaervatiuu  with  pilocarpine  the  uurmal  duration  of  the 
,  was  found  to  be  (U  .sec-onds.  The  average  of  obsep-, 
itakvn  ev«.-ry  five  minult-s,  during  the  first  quartoi 
khaoraftfir  the  application  of  thedrug,  wasTDsecondflj] 
KMStt^pmrter,  l)Ui;pronds;  and  in  llie  next,  I^Qeoc- 
Ofem^Dgaway  the  drug  with  normal  saline-so^l 
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lutton  the  rale  improved,  in  twenty-five  minutes,  from  600 
to  155  seconds.  This  is  a  very  simple  foi-m  of  experimen- 
tation, but  18  useful  for  ctaas-demoustration  when  no  appa- 
ratus  is  available. 

The  action  of  drags  ou  the  voluntary  muscles  of  cold- 
blooded animals  can  be  investigated  in  vanous  ways.  It 
is  not,  a*  a  rule,  a  good  plan  to  a]»ply  the  drug  directly  to 
the  muscle  substance,  or  to  immerse  the  muscle  in  a  solu- 
tion of  tile  drug,  for  nearly  all  solvents,  even  "normal 
saUne,''  exert  some  influence  on  the  muscle  structure.  If, 
however,  the  drug  is  a  gas,  or  caa  be  obtained  in  the  form 
of  a  vapor,  the  mode  of  proceilure  is  simple  and  it  is  easy 
enough  io  improvise  au  apparatus.  A  widu- mouth  bottle 
is  furnished  with  a  tightlj'^- fitting  cork,  perforated  so  as  to 
admit  two  glass  tubes,  one  of  which,  for  pumping  in  the 
^Kgaij,  dips  under  a  layer  of  wattr  at  the  bottom  of  the  bot- 
^H  tie,  the  other,  for  the  escape?  of  the  gas,  being  shorter.  A 
V  fine  wire,  passing  through  the  cork,  supports  one  end  of 
■  the  muscle  by  the  tendon  or  bone  and  serves  as  one 
I  electrode,  while  a  fine,  spiral  \vii-e,  attached  to  the  other 
I  extremity  of  the  muscle  and  also  passing  through  the  cork, 
I  serves  as  the  other  electrode.  As  the  gas  acts  only  on  the 
^^enporflcial  Abrcs  of  tho  muscle,  a  long,  thin  musclo  such 
^^Pas  the  sartonus  of  the  frog  Is  selected.  The  object  of 
passing  the  gas  through  water  at  the  bottom  of  the  bottle 
i.s  to  keep  the  air  moust  and  piiovent  the  muscle  fioni  dry- 
ing. In  the  majority  of  cases,  however,  this  method  is 
not  available  and  the  drug  in  administered  to  the  frog 
hypodermically.  When  tliH  poison  has  had  suflicient  time 
to  act  the  animal  is  pithed  and  the  muscle,  with  its  motor 
Derve,  is  excised  for  investigation. 

The  resulfci  will,  of  coursw,  have  to  he  cheeked  hy  an 
investigation  of  tho  condition  of  an  unpoisonod  muscle 
taken  from  the  same  animal.  This  presents  no  difficulty, 
for  wh«n  the  gastrocnemius  with  tho  sciatic  nerve  in 
Belectod  tho  corresponding  stracturea  of  tho  opposite  limb 
can  be  protected,  prior  to  the  administration  of  the  poison. 
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by  ligature  of  the  common  ilLic  or  of  the  femoral  ailciy 
on  that  side.  There  is,  however,  a  fallacy  to  be  guarded 
against  iu  this  expi^riment,  for  some  substances  (the  pot- 
ash ^ts,  for  examiile)  are  cajwihle  of  becoming  diffused 
through  tissues  ethut  olT  from  the  circulation,  almost  aa 
rapidly  as  when  the  blood-supply  has  not  been  interfered 
with.  When  ligature  of  the  femoral  artPry  produces  no 
modification  in  thecomlilion  of  the  muscle,  as  compared 
with  the  [Kiisoned  muscle  on  the  other  side,  the  tissues 
which  are  supposed  to  be  protected  must  he  tested  for  the 
presence  of  the  drug,  to  make  sure  that  there  has  been  no 
diffusion. 

The  action  of  drugs  ou  motor  nerves  is  of  importance 
only  with  regard  tu  their  power  of  transmitting  motor 
impulses  to  the  muscles  in  which  they  terminate,  and  tho 
same  methods  of  investigation  are  employed  as  in  the 
latter  case. 

To  determine  the  local  uensory  action  of  a  drug  the 
method  introduced  by  0r.  Thos.  J.  Mays,  of  Philadelphia, 
may  be  adopted  :  Five  or  six  drops  of  a  one-  or  twoper 
cent,  solution  of  tho  drug  should  bu  dropped,  either  from  a 
dropper  or  from  a  hypodermic  syiinge,  into  one  nostril  of 
a  frog,  at  intervals  of  from  three  to  five  miimtes,  the  nas:tl 
redox  being  tested  by  tntrotiucing  the  end  of  a  very  lino 
wire  into  tho  nostril  under  the  influence  of  the  drug,  and 
also  into  the  nostril  on  the  opposite  side.  As  soon  as  the 
wire  conies  iu  contact  witli  the  inner  surface  of  the  un- 
treated nostril,  the  frog  will  make  an  effort  to  brush  away 
the  irritant  with  the  front  foot,  while,  after  the  instillation 
of  a  drug  having  ariieslhetic  properties,  tho  reHex  action 
on  that  side  is  abolished.  In  this  way  it  hiis  been  shown 
that  ttnicino,  curarine,  hydrastine,  and  many  other  drugs 
possess  local  anaesthetic  properties. 

The  action  of  drugs  on  the  frog's  heai-t  may  be  deter- 
mined by  observations  on  that  oi^au  in  situ,  the  pericar> 
diura  having  previously  IwH-n  slit  open.  The  movements 
may  be  recorded  graphically  by  means  of  the  "frog-heart 
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lever" — a  simple  rod  of  light  wood,  balanced  on  knife- 
edges  set  in  stool  supports.  Oliservsitions  may  alsu  be 
made  on  the  extirpated  heart,  aud,  if  caro  is  taken,  in  cut* 
ting  through  the  cardiac  vessels,  not  to  iiijui-o  the  sinus 
venofiQfi,  the  haarfc  will  continue  beating,  in  a  watch-glass 
containing  normal  saline- sohiti on,  for  inauy  hours.  For 
supplying  an  artificial  circulating  fluid  to  the  interior  of 
a  frog's  heart,  a  Kroneckor's  perfusion  cannula  may  be 
empioyed,  and  this,  if  adapted  to  a  Roy's  tonometei-,  will 

trocord  changes  in  the  volume  of  the  ventricle  or  auricles. 

'The  "circulating  fluid"  is  made  as  follows:  Take  !i9  cc. 
of  0. 6  per  cent,  chloride  of  sodium  solution,  eaturate  it 
with  phosphate  of  lime,  and  add  I  cc.  of  a  one-per  cent, 
solution  of  chloride  of  ])otassiuni. 

Satisfactory  i-esulls,  both  as  to  the  rapidity  of  the  heart's 
pulsations  and  its  relation  to  various  conditions  of  the  vas- 
cular system,  may  bo  obtained  in  warm-blooded  animals 
by  Marey's  or  Pond's  sphjgiuograph  appUed  over  an  ar- 
tery; by  the  cardiograph,  over  the  cardiac  impulse;  or  by 
Ludwig's  or  Fick's  manometer  connected  with  an  artery 
and  n;gisteringtlic  oscillations  of  blood -pressure.  The  hQnt 
form  of  cardiogiuph  is  that  of  Marey  and  Ohauveau,  aa 
modified  hy  Burdon-Sanderson. 

The  action  of  di-ugs  and  other  agents  on  different  organs 
may  be  investigated  by  means  of  the  oncometer  and  other 
similar  instruments.  To  take  Roy's  renal  oncometer  as 
an  example :  The  kidney  is  enclosed  in  a  metal  bos  filled 
with  warm  oil,  the  box  being  so  constructed  that  no  oil 
can  leak  out>  while  the  structurea  at  the  hilus  of  the  or- 
gan are  not  iujuriously  pressed  on,  the  vessels,  ureter, 
and  nerves  being  carefully  protected.  This  ia  effected  by 
the  oncometer  being  made  of  two  precisely  similar  parts, 
each  half  having  a  piece  of  peritoneum  applied  to  it  in 
such  numnor  that  tho  space  between  the  membrane  and 
the  wall  of  the  oncometer  can  be  filled  with  oil.  The 
merahmne,  being  flexible,  applies  itself  accurately  to  the 
kiduey,  so  that  the  organ  is  practically  in  tho  same  posi- 
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tion  a»  a  heart  enclosed  in  the  pericardium  full  of  fluid. 
The  heart  corresponds  to  the  kidnay,  and  the  visceral  layer 
of  the  pericardium  to  the  delicate  mombrauo  of  the  odco- 
[meter,  the  pericardial  sac  finding  its  equivalent  in  the 
oncometer,  and  the  pericardial  fluid  in  the  oil  filling  the 
intitruiiiL'ut.  If  the  oil  iu  tlio  oncometer  is  placed  in  coni' 
munication  with  a  recording  apimnitns,  we  have  an  onco- 
graph, by  which  any  expansion  of  tho  kidney  can  be 
recorded  iu  the  usual  manner.  If  wo  record,  simultane- 
ously, the  general  blood  pivasure  ;  the  expansion  and  con- 
traction of  the  kidney,  and  the  excretion  of  urine.  ■vi*e  have 
the  means  of  determining  the  action  of  any  drug  or  agent 
in  a  very  complete  manner. 

Thoro  aro  many  different  kinds  of  oncometers— auch.  for 
example,  as  the  heart-on  com  eter.  The  apparatus  is  read- 
ily modified  so  as  to  adapt  it  for  observations  on  the  spleen 
or  tho  intestine,  or  on  the  foot  of  a  dog,  cat,  or  rabbit. 

The  word  oncometer  (/lyMo!  (yiiyAros)— volume)  was  intro- 
duced by  Buy,  and  wo  speak  of  an  arrangement  of  tliia 
kind  with  its  recording  apparatus  as  an  "oncograph."  For 
estimating  and  registering  the  amount  of  blood  in  a  limb 
>  the  apparatus  devistKl  by  Mosso  and  known  as  the  plethys- 
mograph  is  commonly  employed. 

In  making  observations  on  the  influence  of  dnigs  in  pro- 
moting or  retarding  tho  secretion  of  bile,   Kutherford's 
method  is  usually  adopted.    Through  an  opening  in  the 
Uoca  alba  a  glass  cannula  is  iuBorted  into  the  common  bile- 
duct,  near  its  junction  with  tho  duodenum.    To  the  end  of 
the  cannula  (which  projects  from  the  abdomen)  a  short 
India  rnlibnr  tubo  is  attached,  terminating  in  another  glass 
tube  having  a  narrow  apertui-e,  through  which  the   bile 
can  exudo  in  drope.    The  gall  blailder  is  compressed,  in 
order  to  flU  the  tube  with  bile,  and  the  cystic  duct  is  then 
clamped,  to  prevent  return  of  bile  to  tho  gallbladder  and 
to  compel  all  bile  secreted  to  flow  through  the  cannula. 
The  bile  w  colU-ctM  in  a  fine,  cubic-centimetre  measure, 

ibe  quantity  being  read  off  every  quarter  of  an  hour.    The 
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drug,  tho  action  of  which  is  being  investigated,  is  injected 
by  meaas  of  a  snuill  syringe  into  the  duodenum,  from 
which  it  is  rapidly  abaorbed.  Thia  is  a  great  improvement 
on  Riibrig's  method  of  working  with  permant^nt  fistulj^ 
and  collecting  the  bile  either  in  a  bag  attached  to  the^ 
cannula  or  by  means  of  a  sponge  placed  in  a  tin  box 
secured  to  the  abdomoa. 

It  does  not  fall  within  the  scope  of  this  book  to  describe 
all  forms  of  apparatus  employed  in  pharmacological  inves- 
tigJition.  For  further  details  tho  student  ia  referred  to  the 
^  thii-c^ edition  of  Stirling's  "Practical  Physiology,"  and  to 
^Jstewart's  excellent  "Manual  of  Physiology"  (1895).  The 
f  latter  contains  a  series  of  practical  exercises  which  wiU  be 
I      found  of  much  value  to  the  pharmacologist. 

^P  PHYSIOLOGICAL  ACTION 

It  is  difficult  to  lay  down  rules  for  describing  tho  pliysio- 
logical  action'  of  a  drug;  but  by  taking  the  different 
structures  aud  organs  of  the  body  systematically,  it  is  not 
likely  tliat  anything  of  importance  will  be  omitted. 

A  practical  acquaintance  with  the  elTects  produced  by 
various  drugs  is  of  importance,  not  only  to  the  therapeu- 
tist, but  to  tho  specialist  in  foi-ensic  medicine.  A^poisou 
may  be  present  in  such  small  quantities  that  it  cannot  be 
di>tecti:fd  by  chemical  tests,  alth<'>ugh  its  physiological  ac- 
tions may  amply  suffice  to  determine  its  nature.  In  more 
than  one  instance  physiological  t^sts  have  been  the  main 
instruments  in  securing  a  conviction  for  murder.  Such 
was  the  case  of  Dr.  do  la  Potnmerais,  who,  in  Paris,  in 
lSfi4,  insured  the  life  of  a  woman  named  Pauw  for  550,- 
fr.,  and  then  gave  her  digitalin,    from  the  e£fects  of 

'  [ScMSallwI  by  rirtu*"  of  oiwtom:  but  the  d<>flniti<in  of  "  Phj-Klology  "  ad 

"  The  •eieow'  wtiioli  hringn  t*>selli<!r.  ill  a  nysU-mutiu  furtn,  tile  pIu.-i>oiiiPiul 

whk'h  inimi*Ily|in'«t'iit  llieidficlvi'.HiJijriiiK  tln'fxUU'ocn  of  living  Iji'iiiip*" 

(W.  B.  Ciirpent*T)  own  linrdly  U-  c«n»itli'n>cl  to  cuniiUrtvntly  iuuliid*!  tho 

IdcnogmicDt  of  naturul  f uuolionti  prt^JuccJ  bj'  druipt  <rr  by  the  ivuiuvul  uf 

'  potrtioas  of  tlio  body  from  their  normal  r^lAtloim  to  otlur  parts.— F.  A.  C] 
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■which  she  died.  No  poisoa  was  detected  in  the  body  by 
chemical  analysis  ;  but  it  was  shown  in  evidence  that 
shortly  before  her  death  thu  dt'coased  had  vomitod  on  the 
floor.  A  spirituous  extract  was  niiide  of  scrapings  of  the 
wood  and  of  tho  sabstauto  deposited  between  the  planks. 
A  few  grains  of  this  exti-act  were  injected  into  a  dog, 
which  soon  Buffered  from  vomiting  and  depression  of  the 
hoart'8  actitin,  anil  died  in  twontytwo  hours.  Similar 
effects  were  produced  in  a  rabbit,  and  on  this  evideuoo  the 
prisoner  was  con\ncted  and  executed. 

In  the  celebrated  fjamsoti  ca-^e,  tried  in  1S:*3,  physitilogi- 
cal  experiments  were  made  with  an  extract  prepared  from 
contents  of  tho  stomach  of  the  deceased.  When  this  was 
given  hypodennically  to  mieo  the  symptiims  observed 
were  found  to  bo  identical  with  those  following  the  ad- 
ministration of  acouitine,  and  on  this  evidence,  mainly, 
conviction  was  secured. 

Some  drugs  produco  a  very  definite  effect  when  applied 
to  the  akin.  Mustard,  for  example,  gives  rise  to  redness 
and  burning,  cantharides  blisters,  while  the  vapor  of  chlo- 
roform or  ammonia,  when  confined,  acta  as  a  powvi-ful 
irritant.  Other  drugs  act  on  tho  nmcous  membrane — as, 
for  example,  aconite,  which  produces  intmbness  and  ting- 
ling in  the  mouth,  throat,  and  adjacent  parts. 

Some  drugs,  inhaled  in  tho  form  of  fine  powder,  produce 
pei'sistent  sneezing,  and  we  have  examples  of  sternuta- 
tories (or  errhines,  as  they  are  c.iilIod)  in  casca  bark ;  in 
powdered  quillaia  bark  and  saponin  ;  iu  ipecacuanha,  colo- 
cynth,  and  in  voratrino. 

Some  drugs  act  on  the  bliXHl  or  on  some  one  of  its  con- 
stituents ;  iron,  for  example,  and  thd  nitrites. 

Some  drugs  act  ou  the  blood-vessels,  altering,  in  some 
way,  their  calibre;  nitrite  of  amyl,  nitroglycerin,  and  er- 
got are  such. 

Then  there  are  drags  which  act  upon  different  parts  of 
the  nervous  system — opium  on  the  brain;  picrotoxin  on 
the  medulla;  strychnine  and  physostigmine  on  the  cord; 
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conune  and  curare  on  the  motor  nerves,  and   aronitine 
and  cocaine  ou  the  sensory  nerves. 

The  following -named  druga  act  on  the  cord  and  produce 
tetaDus : 

Nux  vomica,  strychnine,  brucine. 

Thebaine. 

BelladoiHia.  hyost^yanms,  straraouium. 

Atropine,  homatropiue,  hyoscyaiuine. 

Calauarino. 

The  belladouna  group  produces  what  in  called  "lato 
tctAiius" — that  is,  tetanus  which  come&  ou  as  the  primaxy 
j>aralysis  is  passing  off. 

The  chief  depressants  or  paralyzere  of  the  oord  are : 

Phvsostigiiin,  phyflosliKinine,  oreserine. 
Chloral  hydrate,  paraldehyde. 

Bromides  of  potassium,  sodium,  ammonium,  and  stron- 
tium. 

Other  drugs  act  ou  muscles— either  ou  the  voluntary  or 
involwitary  muscular  system,  and,  as  examples,  ergot, 
nus  vomica,  voratrino,  and  phosphorus  may  be  meu- 
tioued.  The  action  of  ergot  in.  parturition,  in  arresting 
postpartum  liiemorrhage and  othtir  fonns  of  Uloc<ling,  is 
the  result  of  its  power  of  stimulating  muscular  tissue. 
The  benefit  derived  from  belladonna  in  inoontinence  of 
urine,  aiul  from  belladonna  and  nux  vomica  in  the  treat- 
ment of  habitual  coustipatiou,  are  other  examples  of  this 
power.  The  influence  of  veratrine  on  the  muscle-curve  is 
a  common  cla.'u^-demoiist ration,  while  tlie  action  of  phos- 
phorus and  salts  of  vanadium,  in  inducing  fatty  degenerar 
tion  of  muscular  tissue,  is  well  known. 

Certain  drugs,  tiken  into  the  stomach,  act  as  emetics. 
Some  act  topically  or  locally,  while  others  are  absorbed 
into  the  circulation  and  affect  the  vomiting- centre.  Mus- 
tanl,  alum,  anil  salt  are  e^cainjiles  of  local  emeticn,  wliile 
apomorphine  is  the  best  rcprosontati?e  of  the  second 
din^ion.  Some  dinigs  (such  as  sulphate  of  zinc  and  tartar 
emetitv  probably  a^-t  both  ua  general  and  local  emetics. 
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Uany  drugs  act  as  sedatives  to  the  mucous  membrane  of 
the  stotnadi,  amJ  this  group  iti'-ludes  the  shHs  of  bismuth, 
dilute  hydrocyanic  acid,  oxalate  of  cerium,  and  creasote. 

Of  stomachic  stimulants  or  carminatives  we  have  ex- 
amples in  oil  of  cajuput,  terebeue,  piuol,  euculyptol,  and 
caprticum. 

The  stomachic  tonics  or  bittei-s  aro  gentian,  calumba, 
quassia,  chiretta,  cusparia,  and,  also,  strychnine  and  qui- 
nine. 

Pepsin  and  other  ferments  ai-e  digestive  agents  which 
servo  to  disintegrate  food  and  render  it  ready  for  absorp- 
tion when  there  is  a  deficieucy  of  natural  gastric  juice. 

Many  dings  affect  the-  bile^ocretiug  or  bile-expelling 
apparatus.  Podophylliu  resin  is  a  hepatic  as  well  as  an 
intestinal  stimulant.  Both  euonytntn  atul  iridin  power- 
fully stimulate  the  liver,  while  they  exert  but  very  little 
action  on  the  intestine.  Sulphate  of  sodium  is  a  hepatic 
stimulant,  while  sulphate  of  magnesium  exerts  no  such 
action— a  point  of  considuraUIe  impurtance  in  the  selection 
of  a  natural  purgative  water. 

Opium  and  morphine,  although  commonly  employed  to 
check  diari-h((>a,  exert  their  inlluenee  on  the  intestinal 
movements  and  secretions  only,  and,  contrary  to  the  gene- 
rally-accepted opinion,  do  not  affect  biUary  secretion. 
Acetate  of  leiid,  especially  in  large  doses,  is  a  direct  hepatic 
depressant  and  i.s,  probably,  the  only  drug  which  possesses 
this  effect  without  producing  purgation.  IJrugs  which 
exert  a  pui^ative  effect  by  their  action  on  the  intestine 
not  infrequently  check  the  Hecretiou  of  bile.  Clinical 
observation  in  these  cases  is  often  fallacious,  and  we  have 
to  rely  almost  entirely  on  carefully  conducted  pharmaco- 
logical experiments. 

31any  drugs  exert  an  influence  on  the  kidneys  and  either 
directly  or  iudii'ectly  alter  the  quantity,  appearance,  and 
composition  of  urine.  Some  drugs  increase  the  amount  of 
water,  urea,  or  uric  acid  exui-etod,  while  others  diminish 
tliein.    DiuroticB  produce  their  effects  in  various  ways. 
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siich  as  by  acting  on  the  circulation  and  by  raiwng  the 
pressure  in  the  glomeruli,  or  by  acting  directly  on  the 
excreting  cells  of  the  tubules. 

Some  diTigs — such  as  the  carbonates  and  bicirUnnates 
of  potissium,  sodium,  and  lithium— render  uriue  alkaline, 
while  benzoic  acid  and  the  compound  tincture  of  benzoin, 
from  the  facility  with  which  they  yield  hippuric  acid,  are 
useful  in  keeping  up  the  acid  rwactiou. 

Many  drugs  alter  tho  color  of  uriuo.  For  example :  Car- 
bolic acid,  salicylic  acid,  and  resorcin  turn  it  black  or  nearly 
so;  rhubarb  ataius  it  yellow  ;  sautouiu  produces  a  ywllow 
color  if  tlio  uriuc  is  acid,  and  a  blood  i*d  if  alkaline. 

Phoaphprus,  turpentine,  and  torebene  impart  an  odor  of 
violets  to  urine,  while  the  effect  of  asparajjus  in  this  rela- 
tion is  Wfll  known.  Some  drugs— such  as  cautharides  and 
turpentine — produce  haematuria  and  albuminuria,  while 
after  the  inhalation  of  nitrite  of  ainyl.  ether,  or  chlorofonn, 
glycosuria  is  not  iufrL-quoutly  observed. 

A  few  drugs  exert  an  action  on  the  bladder  without 
affecting  the  kidneys  excepting,  perhaps,  indirectly.  Pi- 
IcKarpine  causes  contraction  of  the  muscular  wall  of  the 
bladder,  and  many  drugs  may  be  classed  as  vesical  seda- 
tiv«^  or  vesical  altt^rativps.  Ciibebs,  copaiba,  and  oil  of 
sandalwood  are  valued  for  their  action  on  the  mucous  mem- 
brane of  the  urethra. 

Some  drugs  ap(>ear  to  exert  an  action  on  the  sexual  or- 
ganism. For  example,  strychnine,  phosphorus,  cantharides, 
and  damiana  are  said  to  be  apbTodisiacB,  while  the  bro- 
mides are  undoubtedly  anapliroiliaiacs.  Some  drugs — such 
an  permanganate  of  potii^sinm,  binoxidu  of  manganese, 
and  senocio— havo  a  distinct  emmonagogue  action,  while 
ergot,  savin,  rue,  pennyroyal,  and  powdered  bitter  ajiple  are 
supposed  t-o  be  ocbolius  aud  are  popularly  employed  as 
abortifacients. 

Many  drugs  exert  a  special  action  on  tho  eye,  either  by 
altering  the  size  of  the  pupil ;  by  interfering  with  the 
power  of  accommodation ;  by  iucrea&iiig  or  diminishing 
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iiitnuKular  preBsure,  or  by  stimulating  the  sensitiveness  of 
llie  retina.  Tlioso  which  dilati^  the  pupil  are  kno^rn  as 
niyJi"i"ti«^**.  and  thoso  which  contract  t]i«-*  pupil,  as  myotics- 
Goneral  anaesthetics  contract  the  pupils  during  the  early 
stage,  hut  muy  suhscipK-ntly  dihiti;  tht'iu.  Gelseuiium  pi-o- 
Uuct'S  ptnsisaml  double  vision.  Cocaiiiu  in  usud  fiu' its  local 
nntusthetic  properties  on.  the  conjunctiva  and  deeper  etnic- 
tures. 

Many  drugs,  in  process  of  elimination  by  the  skin,  pro- 
duce certain  effects.  Thosecrotionof  sweat  is  increased  by 
jaborandi,  pilocarpine  and  pilotrarpidino ;  by  muscarine, 
phyaowtiBiiu"*'  ^"J  picrotoxiu,  and,  to  shghter  degi*ee.  by 
aiitiiiiony,  Dover's  powder  imd  acutato  of  ammonium. 
Jnhonindi  and  pilocarpine  also  promote  the  growth  o£ 
tiiiir,  ftiid  are  employed  for  tins  pnrpose. 

DrtiKH  which  dry  the  skiii  by  arresting  secretion  are 
bnllnflniina,  atropine  aud  bomatropine,  hyoecyamus  aod 
liyrw-yariiine,  stramonium  and  the  two  socondai-y  or  an- 
|,iU£o(iii*lic  alkaloids  of  jaborandi— jaborine  and  jaboridine. 
Osl'lo  of  KinCi  tannin,  and  some  other  astringunts  e.\erta 
(KdHi'wlmt  similar  efTt-ct,  although  they  commonly  fall 
Wilhhl  i»  dilT'-ront  category. 

\i-  will  It*'  w"!  tli*^'  ^'*  ^  ^^1^'  drugs  which  contract  the 
iiihdl"  III'"  mirlnrifica  or  diaplmretics,  while  the  pupil-dila- 
'  irri  nnhydrotics.     There  is,  practically,  no  diffei»uoo 

(I  n  diaphoretic  and  a  .ludoriflc  ;  but  the  term  "dia- 
,  .,   .   lilt"  l«t  Ufiod  when  tliK  secretion  is  only  slightly  in- 
.1  iiikI  iiva[iurates  as  fast  as  it  is  formed,   while  a 
I    il|l<'"  Ih  wmethiug  which  increases   the  sweat  to 
>    i<(tiidltr  tliat  it  pours  ofT  the  skin  in  drops.    It  is, 
.  iliilJriction  of  no  pi-actical  impoi-tonoc. 
I  ..,  1  (in-  eliminated  wholly  or  in  part  by  tho 
<    I    )U  priK<)tui  of  elimination,    produce  rashes    of 
I     .  i        ji'.ii'  examples  : 
•  I        iiioii  iiMH',  chiefly  on  the  face  and  back. 

I       I         1  .,  piiidure    acne  and,  less  commonly,   pcte- 
'  '       UnuM  UH't'lMly. 
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Tar  cAMses  acne. 

Belladonna,  h^oscjamus  and  hyoscyamiiie,  stramonium, 
atropine  and  bumatropiue  produce  an  erythema  like  tho 
rash  of  scarlet-fever. 

Chloral  hydrate  causes  erythema. 

Antipyrin  pitjducea  erythema,  chiefly  on  the  thighs  and 
ahdomen,  attended  with  much  itching. 

Copaiha,  cubebs,  and  salicylic  acid  cause  urticaria,  or  a 
rash  like  that  of  measles. 

Arsenic  and  mercury  produce  eczema. 

Morphine  injected  liypodermically  tsomctirae*;  produces 
a  rash,  anil,  iu  exceptional  cases,  a  rash  may  follow  the 
administration  of  quinine,  gualacuin,  or  Hydrastis  Cana- 
densis. 

AntidiphtUyntic  serum  often  produces  a  rash,  accom- 
panied by  pains  in  the  joints.  The  dried  serum  less  fre- 
quently h;i8  this  effect  than  serum  employed  in  liquid  form. 

Longconliiiued  admiiiisinitiun  of  nitrate  of  silver  pro- 
ducoe  permanent  discoloration  of  the  skin. 

Croton  oil,  antimony,  and  8ul|duir  produce  a  rash  when 
applied  externally. 

Tho  eruption  produced  by  the  inunction  of  autimonial 
ointment  resembles  that  of  small  pox.  At  first  there  is 
simple  redness  accompanied  by  burning  pain.  This  is 
followed  by  the  appearance  of  a  number  of  small  papules, 
■which  soon  become  converted  into  vesicles  au(3  then  into 
pustules,  irregular  in  shape  and  size  and  varj'ing  from  an 
eighth  of  an  inch  to  an  inch  and  a-half  in  diameter.  In 
cases  of  poisoning  by  tartar  emetic,  a  rash  of  this  descrip- 
tion sometimes  apjK^are  all  over  the  body. 

The  eruption  produced  by  local  application,  of  croton  oil 
to  the  skin  is  at  first  papular  ;  but  the  spots  soon  assume 
tho  form  of  pu-stules,  some  of  which  are  rounded  and  some 
flatUtued  aud  umbilicutfd.  with  a  red  areola. 

Sulphur,  applied  locally,  produces  red,  rough,  erythe- 
matous patches,  which  may  ultimately  assume  the  form  of 
ecaema. 
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Sorao  drugs  produce  itching,  aud  the  pruritus  of  opium  is 
well  known.  In  a  case  of  poisouing  by  codeiue  irritation 
of  ttio  skiu  lasted  for  many  days. 

Studontsoften  experience  great  difficulty  in  remembering 
what  preparations  of  a  drug  aro  official,  but  u  very  good 
gues8  can  generally  be  mad<a  from  a  cuusideration  uf  the 
physiological  action.  If,  for  examplw,  a  drug  is  valuod  for 
its  action  on  the  skin  or  subjacent  tissues,  thoro  will,  in 
all  probability,  be  a  liuimeut,  ointment,  or  piaster.  If  the 
drug  is  a  throat-remody  there  will  naturally  he  a  gargle 
or  lozenge,  or  sorao  equivalent  preparation.  The  physical 
characters  and  solubihty  of  the  drug  will  a]:K>  afford  some 
indication  of  tlie  form  in  which  it  is  likely  to  he  prescribed. 

Thoro  can  bo  no  doubb  that  a  relationship  esists  between 
chemical  constitution  and  physiological  action,  and  the 
properties  of  an  alkaloid,  with  regiird  to  its  action  on  the 
body,  may  be  altered  by  nuHlifying  itscliemical  composition. 
For  much  of  our  information  on  this  subject  we  are  iudebtod 
to  the  researches  of  Prof.  T.  R.  Pniser  and  Dr.  A.  Cruui 
Brown.  They  prepared  fiTjm  strychnine  the  iodide  of 
methyl-strychnine.  Tho  difforence  in  the  composition  of 
tliese  substances  is  slight,  strychnine  being  repi-esented  by 
the  formula  C„H,,N.O„  while  iodide  of  methyl-strychnine 
isC„H„N.O,CH,I.  The  difference  in  pharmacological  ac- 
tion of  these  bodies  is  very  great.  In  none  of  Fraser's 
experiments — not  even  in  fatal  cises — were  symptoms  of 
tetanus  induced  by  the  methyl- derivates  of  strychnine. 
In  fact  a  condition  exactly  the  reverae  of  that  produced  by 
8ti"ychnine  followed  the  administration  of  the  compound. 
In  place  of  violent,  spasmodic  contractions  and  muscular 
rigidity,  thei-e  was  a  perfectly  flaccid  eonditiou  of  the 
muscles. 

There  is  a  striking  resemblance  between  the  acticn  of 
methyl-derivatives  of  strychnine  and  that  of  curare.  The 
special  characteristic  of  curare  jwisouing  is  tliat  it  produces 
paralysis  by  an  impuimiont  or  destruction  of  the  function 
of  the  poriphoral  termtuaiions  of  motor  nerves.     Experi- 
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raenta  show  that  metliyl-strychniuo  derivates  produce  par- 
alysis aod  death  by  destroying  tho  function  of  motor  nerve 
eud-urgans,  and  tliat  tlm  mode  of  action  is  identical  with 
that  of  curare.  It  is  i-oinarkulile  that,  by  so  siruplo  a  chemi- 
cal process,  the  physiological  action  of  a  drug  shoxild  be  so 
oowiplotely  clianged. 

By  the  addition  of  iodide  orsulpiiate  of  methyl  theaction 
of  brttciiio  can  bo  changed.  Brucine  act.s  tui  a  kind  of  mild 
strychnine  and  is  a  conrulsant  poison,  producing  death 
either  by  exhaustion  or  by  asphyxia.  Its  methyl-deriva- 
tives never  produce  convulsions,  and,  although  they  cause 
death  by  asphyxia,  this  asphyxia,  in  place  of  being  the 
result  of  prolonged  and  continuous  muscular  action  (due 
to  ahnomial  nerve  activity),  is  the  result  of  muscular  par- 
alysis resulting  from  partial  or  complete  absence  of  normal 
nerve  activity. 

Thebaine— one  of  tho  alkaloids  of  opium — is  a  tetauizer, 
although  somewhat  inferior  i  q  power  to  brucine.  The  chief 
physiologictd  action  of  the  methyl-derivates  of  thebaine  is 
an  impairment  and,  finally,  a  destruction  of  the  functions  of 
the  pc-ripheral  terminations  of  the  motor  uerves— an  action 
aa  unlike  as  can  be  the  effects  protluced  by  thebaine  itself. 

ExperiraenLs  with  codeine — another  opium  alkaloid — 
sliow  that  its  action  is  completely  altered  by  its  conversion 
into  methyl-codeine. 

Sulpliate  of  methyl-morphine  is  a  paralyzing  agent,  the 
paralysis  being  due  to  an  effect  on  motor  nerves. 

Tho  physiological  action  of  nicotine,  atropine,  and  coni- 
ine  may  be  modified  or  altered  in  nmch  tlie  same  way. 

Another  curious  example  of  the  change  which  ocairs  in 
physiological  action  ig  afi^orded  by  the  conversion  of  mor- 
phine into  apomorphine.  Tho  only  chemical  difference  is 
that  morphine  loses  a  molecule  of  water. 


Morphine, 
Water, 


C..H..NO. 
H.    O 


Apomorphine,  C„H„NO, 
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Morphine  is  a  narcotic  and  relieves  pain  ;  ajMimorphine 
has  neither  of  these  actions,  but  is  a  powerful  emetic  and 
expectorant. 

When  cocaine  is  heated  in  a  wateiy  solution  a  methyl 
group  is  replaced  by  hyJrogou.  Tlio  beiizol-wcgODin  wljich 
is  formed  differs  completely,  in  physiological  action,  from 
cocaine,  and  no  longer  paralyzes  the  sensory  nei-ves. 

Tlie  iuilueuce  of  chemical  composition  iu  the  case  of  ani- 
line aud  some  of  its  derivatives  is  well  marked.  Aniline 
itself  (C.H^NH,)  dangerously  depresses  the  nervous  syat«m; 
lowers  temperature  ami.  I13'  its  action  on  h;i::innglohin,  pro- 
'docee  cyanosis.  By  replacing  one  of  the  atoms  of  H  by 
acetyl  (C.H.O),  acetenilide  or  antifebrin  is  formed — a  sub* 
stance  which,  if  not  free  from  objection,  at  all  events  pos- 
sesses useful  antipyretic  and  analgesic  properties.  Its 
toxicity  is  much  less  than  that  of  anihne,  although  not 
infrequently  it  produces  cyanosis  and  other  di-^agpeeahle 
«ffects.  If  we  replace  one  atom  of  H  in  acet-anitide  hy  the 
radical  OC,H„  we  get  plienacetin,  possessing  the  antipy- 
retic and  analgesic  effects  of  ncetanilide  with  still  lees  of  the 
anihne  action.  None  of  these  drugs  are  perfect,  but  per- 
haps, by-andhy.  we  may  get  hold  of  something  which  will 
relieve  pain  without  producing  untoward  eflEects. 


IDIOSYNCRASY 

Some  people  are  peculiarly  susceptible  to  the  action  of 
certain  drugs,  in  much  the  same  way  that  some  are  uuusu- 
ally  affected  by  certain  articles  of  diet.  Such  was  the  case 
of  a  hospit;il  patient  who  stated  that  he  was  violently  af- 
fected after  eating  even  the  eniallest  quantity  of  mutton, 
Ttte  house -physician,  disbelieving  his  statement,  had  some 
mutton  made  up  into  pills  and  ordered  one  to  be  taken 
three  times  a  day.    Immediately  after  taking  the  first  pill 

tJiu  patient  was  seized  with  diarrhtca  and  vomiting  which 

peRistwl  for  flomo  houi-s. 
The  following  instance  is  related  on  the  authority  of  the 
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late  Dr.  Roupell.  A  relative  oE  his  could  not  partako  of 
rico  in  oveu  tho  most  minute  quantity  without  esperi- 
encing  most  distri^ssing  synkptoiris.  Soincfricuds,  wiBhiiig 
to  t^st  th«  ti-uth  of  this  supposed  idiosynci-asy  and  know- 
ing that  ho  was  fond  of  biscuits,  had  somomadccontainiag 
one  grain  of  rice  iti  each.  They  were  placed  near  him  at 
dinner  and  ho  partook  of  two  or  tliree.  He  liucame  uu- 
comfortahle  and  had  to  leave  the  table,  remarking,  at  the 
same  time,  that  if  he  were  not  morally  certain  that  he  had 
«aten  no  nce,  he  could  have  sworn  that  he  was  suffering 
from  the  effects  of  it- 

Mr.  George  Pollock  tells  of  a  man  who  could  not  eat 
gooseberries  without  their,  producing  an  ec2ernatous  eiiip- 
tion  all  over  the  body.  Dining  out  one  night  he  was  in- 
duced to  taste  a  special  brand  of  champagne.  A  few 
minutes  later,  turning  to  his  hoitt,  he  remarked  that  the 
wine  was  not  champagne  at  all.  hut  waa  made  of  goose- 
berries ;  and,  pulling  up  his  shirt-sleeve,  showed  the  spe- 
cific ecKeniatous  i-ash  as  a  proof  of  the  correctness  of  his 
statement.  1  have  recorded  the  case  of  a  man  who  could 
drink,  practically,  any  amount  of  red  wine  or  spirits,  hut 
who  wut)  reduced  to  a  condition  of  collapse  by  a  single  glass 
of  champagne. 

Some  people  cannot  take  certain  kinds  of  fish  without 
suffering  acutely,  and  unniereus  instances  liave  been  re- 
corded ef  people  who  have  suffered  severely  from  urticaria 
after  »)ating  strawborries. 

Singers  sometimes  lose  their  voices  after  being  in  a  room 
■with  flowers  which  have  a  powerful  odor  ;  and  tliere  are 
people  who  become  asthmatic  after  .smelling  violets,  wall- 
flowers, or  privet. 

The  existence  of  an  idiosyncrasy  with  respect  to  drugs 
is  well  establishwl.  The  majority  of  people  can  take  five 
grains  of  iodide  of  potassiinn  without  suffpring  any  incon- 
venience ;  but  there  are  individuals  who  cminot  take  even 
a  single  grain  without  exhibiting  the  symptoms  of  coryza, 
accompanied  by  gastric  catarrh  and  intense  muntai  depres- 
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sion.  Susceptibility  to  bromides  is  not  so  common  ;  but 
thei"o  f^rti  pwiilu  who  cannot  take  half  a  doaen  iluses  with- 
out getting  a  wcU-markod  ncuo  rash  all  over  tho  face  and 
body.  When  tho  patient  is  epileptic  this  ia  a  sorious  mat- 
ter ;  for  either  he  is  unpreseiitahlf  on  actxjunt  of  his  spotty 
condition,  or  ho  is  afraid  to  go  out  bocause  of  the  liability 
to  an  occurrence  of  the  fits.  .\  few  yeai-s  ago  a  new  bro- 
mide—bromide of  strontium — was  introduced,  which  was 
said  never  to  produce  an  eniption.  I  tried  it  in  many  cases 
with  good  results,  but  then  there  came  a  patient  in  whom 
it  produced  acne,  and  it  was  clear  that  the  strontium  salt 
had  no  mivantage  over  its  congeners. 

Some  people  cannot  take  quinine,  even  in  tho  smallest 
dose,  without  getting  singing  in  the  ears,  while  others  are 
G(pially  susceptible  to  the  action  of  iron. 

Many  people  either  will  not  or  cannot  take  narcotics. 
Of  course  there  is  a  good  deal  of  fancy  in  these  cases,  and 
many  a  patient  who  says  he  cannot  take  opium  takes 
compound  soap-pills  without  difficulty;  just  aa  patients 
who  say  they  are  peculiarly  susceptible  to  arsenic  make 
no  objection  when  they  find  they  are  taking  Fowler's 
solution. 

Some  time  ago  I  ordered  aiwmorphine  for  a  lady  aa  an 
expfclorani.  She  rwid  the  prescription,  and  the  next  day 
informed  mo  that  the  medicine  had  made  hor  so  drowsy 
that  she  was  unable  to  keep  her  eyes  op^n.  I  endeavored 
to  explain  to  her  that  apomorphine  had  none  of  the  prop- 
erties of  morphine,  but  she  remained  unconvinced. 

That  many  people  are  susceptible  to  the  action  of  pow- 
dered ipecacuanha  is  well  established.  It  usually  produces 
ooryza  and  then  a  sharp  attack  of  dyspnoea.  Thii;  has 
been  tested  over  and  over  again,  and  there  is  no  doubt 
about  the  fact.  Powdered  colocynth — which  is  largely 
employed  for  keeping  furs  free  from  moth — has  a  Eimilar 
eflfect. 

These  idiosyncrasies  with  respect  to  the  action  of  drugs 
are  not  easy  tu  explain.     The  untoward  effects  produced 
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are  not  always  identical  with  the  toxic  action  of  the  drug. 
It  is  not  alw»y8  the  case  that  a  patient  is  peculiarly  suk- 
ceptiblo  to  the  drag,  but  that,  in  certain  indiWduals, 
symptoms  aro  produced  which  aro  not  obsorved  in  othere. 
It  is  probable  that  in  many  cases  the  idiosyncrasy  is  tem- 
porary rather  than  perinauout,  and  that  it  may  be  the 
restilt  of,  or,  at  all  event;;,  associated  with,  certain  other 
conditions  which  aid  iu  its  proelucticm.  For  example,  the 
action  of  calomel  is  said  to  differ  accoi-ding  to  tlio  amount 
of  salt  iu  the  systom,  aud  it  is  asserted  that  when  patients 
are  kept  on  a  low  diet,  almost  free  from  salt,  calomel 
exerts  very  little  action;  but  that  when  given  to  people 
who  have  beeu  fed  oa  salt  meat  (sailors,  for  iustauce),  it 
acts  as  a  violent,  gsisti-ointestinjil  irritant.  This  may  not 
be  exactly  a  case  of  idiosyncrasy,  but  it  shows  that  the 
condition  of  the  body  influences  its  susceptibility  to  the 
action  of  drugs.' 


TOLEKANCE  ANB  HABIT 

Toleration  with  i-ospect  to  certain  drugs  is  very  easily 
€»)tubUshi.-d.  Tho  story  is  tnid  of  a  man  who  established 
tolerance  in  the  case  of   so  mauy  drugs  that   when  he 

I      wi!5hed  to  commit  suicide  he  could  find  no  poison  which 

I      would  affect  him. 

I         The  most  familiar  oxaraple  of  toleration  is  aflfordod  by 

^■tobacco.  The  exiieriouccs  of  a  novice  iu  the  art  of  smoking 
^%re  by  no  means  pleasurable.  He  vomits ;  is  pui-ged ; 
suffers  from  distressiog  giddiness  ;  is  deadly  pale  ;  his 
pulse  is  weak  and  thready,  and  the  whole  body  is  covei-ed 

'  [Wbeo  «iU  is  pn*it>nt  In  tlin  HtomiK^U  iir  int«utiTii>,  >c»lota^]  bapt  to 
UtlH<  up  aiHttlit^r  ei|uivitlf^nt  of  olilorint.-  mid  bifumo  a  hirliloride.  Tlie 
|)m«'no<-,  nlMO,  <>r  lurjtJH  rnvors  this  ctiiuifRf;  ther?ff»re.  Hbstinence.  for  the 
tttUE.  lu  r<.-^irdB  both,  in  •.dviiqiMit,  luiil  it  may  be  vn-M  to  jcuanl  th«  caJo- 
iii*'l  by  iwliliug  »oni(*  tii«krl>i>niitu  of  nodiiuii.  Tlic  rurtuuliun,  in  this  wajr, 
nr<rt'f>nksiiiaUaiiiouni  of  (^irnwivcNiiliIinitiu-  u'ttuhl  rvaJily  aooount  for 
tbe  gBHtro-IoteatJual  <]iHturUiuiu?.J 
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with  n  cold,  clammy  sweat ;  yet  iu  few  days,  or  a  t^i 
wtttiks  nt  lhi»  outside,  lie  becomes  so  habituateil  to  use  of 
lltu  (Iruf;  tliat  lio  am  sniuko  all  day  uitiiout  inconvvnienco. 
Vnry  rjfUiii  tolenitiuu  is  not  complete,  for  the  liabitual 
rjt(jittitte smoker  maybe  iiuule  decidedly  uncoinfortabloby 
H  vifinr  or  pipe.  Even  in  tho  matter  of  cigarettes  there  is 
»  dilTt'rvnco,  for  the  man  who  smokes  "  Yii^nia  Stmight- 
out  "  rigari'ttes  to  the  tun©  of  twenty  or  thirty  a  day  may 
Ih)  tipHut  by  a  siugle  Egyptian  cigarette.  The  explanation 
may  ho  that  some  Egyptian  cigarettes  contain  a  small 
(iihiiitity  "f  V<tutiahis  Jmlica,  or  thet<d>acco  may  have  been 
^uiwn  on  ground  on  which  the  poppy  had  previoTiely  Iveen 
pluiiliHl.  Some  ptH)idesmoke  with  comfort  and  enjoyment 
(iiily  lifter  mollis  or  after  takiug  alcohol ;  they  find  that 
tht'y  fiiiiiutt  smoke  after  drinking  tea,  and  it  is  a  common 
ox|it)Hi^tic!e  tlijit  tohacco  goGs  well  with  coffee  and  badly 

wilh  li-'i. 

Aiiitthor  familiar  example  of  tolerance  is  alTonled  by 
lOiioliol.  A  person  who  is  a  total  abstainer  may  bo  made 
d('<'id<'illy  tiucoinfovtable  by  "tipsy  cake,"  whereas  thure 
fti'ii  tunny  m"n  wl'o  ^^'1'  P"t  away  a  couplo  of  bottles  of 
i!linlii|"'K""  without  iucouveiiience.  Many  habitual  topers 
nrv  «>  accii»toiu">d  U>  the  use  of  the  drug  that  they  never 
tfitt  drunk.  They  maybe  muddled,  or  heavy  and  sleepy, 
but  thev  know  perfectly  well  what  they  ai-e  doing  and  are 
ouite  «hl"  ^**  execute  dvlicato  manipulations  to  which  they 
■re  oocusU'ined,  with   enso  and  accuracy.    For  example, 

goubrotte  may  delight  her  audience  with  her  siuging, 
maA  may  oven  dance,  when  she  is  eo  drunk  that  she  can 
J^J«  gtand.  A  steeple- j*^ck  will  go  up  a  two  hundred-feet 
ikjiLpr  with  e"**^  when  he  caunot  walk  straight  on  level 

is  soon   cBtablishod  in  tho  case  of  coffee. 

if  ihev  are  not  accustomed  to  it,  suffer  from 

^on  'fir^t  taking  black-coffee   after  dinner. 

■   this  SHW'ptihility  pasws  off,  and  after  a 

A*?'**^*  it  with  impunity.    If,  however,  they 
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abandon  the  custom,  thov  experience  the  same  difficulty 
on  iTesuniing  it.  Many  peoplii  who  cau  take  ordinary 
coffee  are  kept  awake  by  "special-coffee"  which  is  extra 
stroug. 

The  best  example  of  tolerance  is  alTordetl  by  people  who, 
from  long  habit,  are  accustomed  to  take  large  doses  of 
opium.  They  soon  get  habituated  to  its  u-se  and  take  it 
with  the  view  of  inducinj;  its  primary  or  stimulating 
efTect«.  In  the  case  of  De  Qiiincey  this  stage  usually 
lasted  about  eight  hour.s  and  he  was  enabled  to  time  the 
exhibition  of  his  dose  so  that  its  narcotic  influyuce  coire. 
eponded  to  the  natural  hours  of  rest.  Not  iufrequontly  he 
indulged  in  an  opium  debauch  before  going  out  to  dinner 
or  prejKiratory  to  visiting  the  opera.  This,  however,  was 
not  always  the  cawe,  and,  in  common  with  most  opium- 
eaters,  he  resorted  to  the  dnig  when  he  could  enjoy  its 
effect  in  perfect  quiet.  We  have  auothi-r  example  of  tole- 
rance in  the  arseiiic-uaters  of  Styria.  They  begin  with  a 
gmall  dose,  and  gradually  increase  the  quantity  as  they 
become  accnstomod  to  its  effects.  The  tolerance,  however, 
is  not  permanent,  for  if  an  ai-seuic  eater  loaves  his  native 
counti-y  and  abandons  the  habit  he  cannot  resume  it  with 
impunity  on  bin  return. 

It  is  said  that,  in  some  cases,  tolerauce  has  been  estab- 
lished for  corrosive  sublimate  and  that  there  are  people 
who  can  take  very  large  doses  with  impunity. 

A  very  good  example  is  connected  with  the  use  of  sul- 
phate of  zinc.  Ordinarily  this  salt  acLs  as  an  emetic  and 
Ltliirly  grains  will  promptly  evacuate  the  stomach.  In 
'many  nervous  diseases,  such  as  chorea.  Large  doses  may, 
however,  be  given  with  advantage,  and,  if  the  quantity  is 
gradually  worked  up  to,  as  much  as  twenty  grains  may  bo  ■ 
given  every  two  hour-s  without  producing  Jiausea  or  in-, 
convenience  of  any  kind. 

Tolerance  is  quickly  established  in  the  use  of  conium, 
aud.  if  the  dose  is  gradually  pushed,  patients  will  commonly 
take  enormous  doses  of  the  euccuij  without  the  induction 
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of  its  ordinary  physiological  f-ffect.    With  care 
ounce  may  be  giveu  hourly  with  safety.' 
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ACCUMULATION 

Some  drugs  are  E^aid  to  be  cumulative,  and  what  ts  gen* 
eraJly  understood  by  this  expression  is,  that  the  patient 
goes  on  taking  a  cerUda  medicine  up  to  a  particular  point, 
when,  quite  Buddeuly,  he  euffere  fi-om  untoward  symp- 
toms- This  is  true  to  a  certain  extent,  but  it  is  not  the 
whole  truth.  Digitalis  being  commonly  quoted  as  au  ex- 
ample oi  a  cumulative  drug,  what  happens  is  this  :  Digi- 
talis is  a  dim-etic  and  is  eliminated  with  the  urine.  WHiile 
the  patient  is  taking  it  he  may  catfb  a  cold,  or  m«^t  with 
Home  disturbance  of  the  aystem  which  leads  to  an  inter- 
fort'uco  with  the  action  of  the  kidneys.  The  drug  is  no 
longer  eliminated,  and  the  result  is  that  a  larger  p«Tcent- 
tmo  tlian  usual  is  present  in  the  blood  and  produces  toxic 
symptoms. 

We  get  pretty  much  the  same  thing  in  chronic  lead- 
poisoning  :  The  poison  circulates  slowly,  becoming  assimi- 
Uited  and  eliminated  in  nearly  equal  quantities,  until  an 
iucreaso  in  the  doi^e  ;  arreut  of  elimination  ;  an  ufTocUou  of 
the  kidneys  ;  weakening  of  vital  powers,  or,  possibly,  ex- 
haustion of  tolerance  by  the  animal  economy,  or  al]  of 
thpsn  combined,  allow  the  phenomena  of  acute  or  chronic 
leod-poisoniug  suddenly  to  doclai-e  themselves. 
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mCOMPATIBlUTY  AND  ANTAGONISM 

Iacom|>atibility  may  be  either  chemical  or  physiologicaL 
It  iseflsy  to  give  examples  of  the  former  variety.  A  stu- 
dent being  told  to  prescribe  for  a  patient  suffering  from 
\lys|>ep8ia,  writes  out  a  fonnula  for  a  gentian  and  acid  mix- 

'  lilt  tliv  L'nilMl  St4t««.  micviiH  ronii  tiiw    hron  drt^liiivd   by  inan;f ' 
■iittwirlLtpa  tube  extremel}-  viu'JubU-  an  rvKnnU  thv  oUroKtb  of  diflfcn-nt 
•Mi(t>l«t.    U  •boaid.  tlipnforv,  be  glveD  witti  ('auttoii  when  a  fn«h  suf 
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ture  containing  fifteen  mimms  of  dilute  hydrochloric  acid 
in  each  dosfi.  The  patient  mentions,  casuall)*,  that  she  is 
"  troubled  with  the  wind,"  and  the  student,  knowing  that 
sal-volatile  is  "  good  for  flatulence,"  adds  half  a  dmchm  oE 
the  aromatic  spirit  of  amnimiiii  to  each  dose,  regardless  of 
the  fact  that  the  hydrochloric  acid  iioutralizos  tlio  am- 
mooia 

Chemists  are  very  fond  of  teltiofi^  us  that  certaiu  corobi- 
nations  uro  incoiu[>atil>lo,  although,  in  i-eality,  ilioy  aio  not 
so  [as  regards  thoir  therapeutical  effect].  For  esmuple,  we 
aro  constantly  warned  not  to  give  iron  with  vi-getablo  in- 
fuaioiis  coutaiuiug  tannin,  '"  because  they  arc  incompat- 
ible." As  a  matter  of  fact  they  are  not.  The  tannic  acid 
combines  with  the  iron  to  form  tannate  of  iron,  w}iio}i  is 
bliick  and  conseqnentiy  inakes  an  unsightly  mixture  ;  but, 
therapeutically,  it  is  active  enough  and  is  readily  absoi-bed 
by  the  stomach.  Thtis  a  prescription  which  would  Uf  re- 
jected on  purely  chemical  grounds  may  be  thorapeutically 
active.  For  example,  an  injection  might  be  ordered  con- 
taining acet.ite  of  lead  and  sulphate  nf  ziiir,  with  rose- 
•water.  It  is  true  that  the  sulphate  of  lead  formed  by  the 
double  decomposition  would  be  precipitated;  but  this  finely- 
divided  acetate  of  lead,  when  shaken  up,  would  form  a 
very  valuable  ap])licatiou  in  a  cast?  of  gouorrhu?a. 

Some  combinations  of  drugs  aro  explosive.     For  exam- 
ple, chlorate  of  potassium  and  gallic  acid,  ordered  to  lie 
t^ispensed  in  powder  for  the  patient  to  dissolve  in  water,  to 
torm  a  gargle,  exploded  violently  and  resulted  in  a  serious 
accident  to  the  pharmacist.    A  mixture  of  chlorate  of 
[potassium,  tinctuw  of  perchlorido  of  inm.  and  glycerin 
I  exploded  wliou  kept  in  a  warm  place.     Cbi'oniic  acid  i-ead- 
ily  parts  with  its  oxygen  and  explodes  when  mixed  with 
glycerin.     Oil  of  turpentine  and  sulphurio  acid  explt^e 
violently  when  mixed.     Amhor-oil,  for  the  same  reason, 
should  not  be  dispensed  with  nitric  acid.    It  is  not  wise  to 
prescribe  oxide  of  silver  or  nitrate  of  silver  with  ci-easote 
in  the  form  of  a  pill,     ferraanganate  of  potassium  and  gly- 
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oerin  form  a  daugcrous  conihiuation,  and  it  is  not  safe  to 
prescribe  the  former  in  a  pill  with  extract  of  gentian,  or 
the  whgle  mass  may  go  off  suiltlenly.  The  proper  escipieat 
in  this  ctuio  is  katilin  or  purcelain  clay.  A  simple  example 
of  au  explosivg  combination  is  afforded  by  putting  a  ft>w 
chlorate  of  potassium  tablets  and  a  box  of  parlot^match(;s 
into  an  ovt^rcoat  pocket. 

Antipyrin  gives  us  two  good cxamplea  of  incompatibility. 
^lieii  nnxed  with  spirit  of  nitrous  ether  it  forms  green 
crystalw,  and  with  salicylato  of  sodium,  an  oily  Uquid. 
Chloral  is  decomposed  by  alkalies  and  should  not  be  given 
with  liquor  potassa>  or  with  ammonia. 

Thi-re  are  cerlain  mixturt-s  whioli,  although  not  incom- 
patible, aro  inexpedient.  No  one,  for  example,  should  pre- 
senile tincture  of  capsicum  in  an  effervescing  mixtui-e,  for 
the  patient,  in  taking  a  dose,  will  be  in  danger  of  being 
half -Minded  by  the  hot  pepi>er. 

Physiological  incotnpatibility  is  of  much  greater  import- 
Ance,  and,  curiouiily  enough,  it  13  a  subject  to  which  but 
little  attention  is  paid,  for  it  is  very  common  to  come 
aci*o89  prescriptions  containing  drugs  absolutely  antfigonis- 
tic  in  action.  For  e.'t.iinple,  pilocarpine  will  not  produce 
Bwenting  if  administered  with  atropine.  No  student  who 
knows  pharmacology  is  likely  to  fall  into  the  error  of 
prescribing  things  which  are  physiologically  incompatible. 

Somotimf  s,  however,  a  prewrriptiou  is  bad  on  both  chemi- 
cal and  pharmacological  grounds.  For  example,  sttych- 
nino  with  bromide  of  potassium  is  bad,  for  tliuse  two  are 
physiologically  antagonistic.  But  it  is  woitjc  chemically, 
for  after  a  few  hours  au  iuKolubk-  bromide  is  formed 
which  settles  to  the  bottom  of  the  bottle,  so  that  a  patient 
gets  the  wliole  of  il  with  the  last  dose,  the  bromide  being 
sufficient  in  quantity  to  form  a  chemical  compound  with 
the  strychnine,  but  not  to  counteract  its  powerful  physio 
logical  action.  We  liave  a  similar  example  wln>n  acetate 
of  morphine  is  presicrihed  with  bicarbonate  of  potassium  or 
carbonate  of  ammonium. 
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There  was  at  one  time  consi<Iei-able  difference  of  opinion 
aa  to  whether  drugs  could  be  uiiitualty  antagonistic.  Tho 
opponents  of  the  theoi-y  of  mutual  antagonism  maintained 
that  while  one  drug  increases,  another  depresses  or  sus- 
pends function,  aud  that  the  diiig  which  increaines  function 
can  never  ovorconie  tlio  effect  of  a  drug  that  lias  abolished 
function.  The  advocates  of  the  theory  of  mutual  antagon- 
ism {Hiinted  out  that  atn>pine  will  antagonize  the  action  of 
muscariue,  aud  muscuriue  the  action  of  atropine  on  the 
heart ;  that  atropine  will  antagonize  the  action  of  pilocar- 
pine on  the  suhniaTcillary  glaml,  and  vice  i^ersa,  and  that, 
moreover,  if,  after  atropine  lias  antagonized  tlio  offL^cts  of 
pilocarpine,  a  further  quantity  of  pilocarpine  Is  adminis- 
tereil,  it  will  overcome  the  action  of  the  atropine,  and 
salivary  secretion  will  be  re- established  ;  and,  flnally,  that 
lime  and  potash  (which  excite  the  same  action  on  the  fnjg's 
ventriclrt  when  ail  ministered  (simultaneously)  do  not  pro- 
duce the  sum  of  their  united  action,  but  one  drug  lessens 
tho  effect  of  the  other.  The  weight  of  evidence  is  clearly 
in  favor  of  the  latter  view,  and  we  are  justified  in  assum- 
ing tho  existence  of  mutual  antagonism  between  certain 
drags.  If  further  evidence  were  required  it  is  afforded  by 
the  fact  that  in  experiments  with  Roy's  apparatus,  when 
the  Tontriclo  only  is  employed,  chloroform  and  ammonia 
are  found  to  be  nmtually  antagonistic.  Iodoform  and 
ammonia  are  also  mutually  antagonistic  with  regard  to 
their  action  on  tho  whole  ventricle. 

It  is  not  difficult  to  find  examples  of  physiological  an- 
tagonism: 


Nux  Vomica 
Strychnine 

Bnicine 

TheKtine 

Calabarine 


Physostigma 
Physostigniine 
Chloral  Hydr. 
Paraldehyde 
Bromides 


on  the  cord. 
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BelUtdonika 
Hyoecvamus 
Stramuninm 
Atropuio 
Honiatropiito 
Hyoscyaiuim.' 
Ouboisine 
[Jaborine 
Jal>ondint> 

Digitalis 


Jaltorandi 

Pilocarpine 

Pilocar]iidiiie 

Muscarine 

Picrotoxin 

Aoonlto 

Aconitine 
Muscarine 

Opium 
Mcirphiiie 
c    Codeine 

(  Aconite 
( Aconitine 


with  respect  to 
secretions. 


[  on  the  heart. 

tag  regards  gen- 
eral action,  but 
only  partly. 

i  on  th«  heart 


Acrm:  prixciples 

A  RToat  number  of  plants  contain  active  principles,  some 
of  which  arc  alkaloida  and  ftome  are  not. 

Alkaloids  are  mostly  formed  m  the  tissues  of  plants  or 
Animals,  but  some  are  prepared  synthetically. 

The  n;ime alkaloid  isderived  from  alktili and  ef^ot  (eutas) 
=likt.'ni.'tis.  As  ivgarda  nomenclature,  the  distinctive  mark 
of  ail  iilkaloid  is  the  termination  ine. 

Alkaloids  ni\^  analogues  of  ammonia,  heing,  in  reality, 
ammonia  in  which  one,  or  jterhaps  more,  of  the  atoms  of 
hydrogen  is  replaced  by  a  radical.  They  usually  contain 
nitni|;en,  rtU'bou,  and  hydrogen,  and  this  class  are,  chemU 
cjiW.  amides.  In  a  few  alkaloids  there  is  no  oxygen, 
ffh^  ara,  chemicilly,  amines.  Although,  as  a  rule,  solid, 
wlitoi  Uwy  contain  no  oxygen  they  are  oily  liquids.  Ex- 
^uylgjj  of  the  former  are  morphine,  iniinine,  atropine, 
iiychniny,  .in**  aporaorphine.  The  jirincipal  liquid  alka- 
\S«iiWiiv«>tine,coniine,  pUocarpiue,  and  jaborine. 

\f  UVi  \ho  exreption  of  codeine  and  brucine,  alkaloids  are 
^jJlitoiaflalcr,  but  all  dissolve  in  alcohol.    They  liave 
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1  alkaline  reaction  ami  readily  combine  with  acids  to 
form  salts,  which  are  readily  soluble  in  water.  Most  alka- 
loids have  a  powerful  physiological  action. 

Vegetable  alkaloids  are  pi-ecipitated  from  solutions  by 
what  are  known  as  "alkaloidal  group-reagents."  These 
are: 

Wagner's  Reagent,  prepared  by  dissolving  iodine  in  a 
solution  of  iodide  of  potassiuiu.  Sounenschein'si  Heageut, 
prepared  by  dissolving  phosplxomolybdato  of  sodium  in 
ten  times  its  weight  of  water  and  adding  one-tenth  of  its 
volume  of  strong  nitric  acid.  Mayor's  Reagent,  made  by 
adding  a  solution  of  potassium- iodide  to  a  solution  of  mer- 
curic-chloride, until  the  rwl  precipitate,  at  first  thrown 
down,  is  redissolved  in  the  excejw  of  iM»tassiuin-iodide  ; 
Scheiblur's  Roagent,  whicli  is  pkospho-tuugf'tic  acid. 

Some  alkaloids  are  precipitated  by  all  these  reagents  ; 
others  by  one  or  more  of  them. 

The  first  alkaloid  extracted  was  morpliine.  Its  discovery 
is  duo  to  Fried  rick  Wilhelm  Adam  Sci-tUrner,  an  apothecary 
of  Eimbock,  in  Hanover.  He  had  been  engaged  for  eleven 
yeai-s  in  a  study  of  the  chemical  composition  of  ojiium, 
and,  in  1SI6,  nnnonnced  that  a  substance  which  he  had  dis- 
covered, in  addition  to  possessing  a  weU-marked  alkaline 
reaction,  was  capabl*^  of  uniting  Tvith  acids  to  form  salts. 
He  even  hazarded  the  conjecture  that  it  was  closely  allied 
to  ammonia.  His  observations  attracted  much  attention, 
and  many  of  the  better-known  toxic  and  nieiiicinal  plants 
were  submitted  to  chemical  analysis,  the  result  lieing  the 
discovery,  within  sixteen  years  of  the  appearance  of  SertOr- 
ner's  work,  of  strychnine,  bruciuo,  quinine,  and  cinchonine 
by  PcUutier  and  his  associate  Cavontou  ;  of  narcotine  and 
codeine  by  Robitiuet ;  of  veratrine  by  Meissuer ;  of  coniiue 
by  Gisecke  :  of  atropine  by  Mein  ;  of  nicotine  by  Reimann 
and  Possult ;  and  of  acouitine  and  hyosuyaniinu  by  Geiger 
and  Hesse. 

It  is  by  no  means  an  easy  matter  to  extract  an  alkaloid 
from  a  plant  and  it  is  not  particularly  easy  tu  recognise 
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it  when  it  is  obtainotl.  If  it  be  :in  alkaloid  or  alkaloiftaT 
salt  it  will,  whou  hontud,  to  rcdiipss,  complotoly  burn  away. 
When  mixed  with  caustic  soda  and  lime  and  heated,  it  will 
evolve  the  odor  o£  aramyiiia.  A  solution  o£  ouo  of  its  sol- 
uble salts  will  give  a  prociiiitato  with  tannic  acid,  picric 
acid,  chloride  of  Rokl,  iodido  of  potassium  and  mercury, 
and  with  vtmous  other  substances  which  are  known  to 
precipitate  alkaloids.  Apart  from  its  chemical  reactions, 
its  physiological  properties  may  throw  gome  light  on  tho 
subject.  Care  must  be  taken  not  to  mistake  a  salt  of  am* 
monium  for  a  ^alt  of  an  alkaloid. 

It  is  woU  known  that  st^veral  socnlled  alkaloids  are,  in 
reality,  mixtures  of  other  alkaloids.  For  example,  daturino 
13 ft  miitui-c  of  atropine  anil  liyoscyamimt.  An  alkaloid 
which  has  been  obtained  from  dilft;reut  sources,  and  iuves- 
tigated  by  different  observers,  may  bo  kno%vn  by  two  or 
more  difT^rent  names.  For  examplo,  duboisine  is  identical 
with  hyoscyaraine,  and  pituri  (the  alkaloid  of  Duboista 
Hopwoodii)  is  i<lentical  with  nicotine. 

Many  plants  contain  moro  than  one  alkaloid,  and  it  often 
happens  that  tho  second  alkaloid  has.  practically,  the  same 
physiological  action  as  the  first,  but  is  weaker — raoiidiine 
andcodeine,  stiychnineaad  bruciuo,  for  es;t.inples.  Some- 
times tho  two  alkaloidg  contained  in  a  plant  are  antago- 
nistic iu  action.  For  example,  physostigiiia  contains 
physostigniine  (or  esoriue)  and  calabarinc.  Physosiigmine 
paralyzes  tlio  spiual  coi-d,  while  calaliarine  acts  like  sti'ych- 
nlnonnd  stinmlatea  it.  In  th«  same  way  jjibciraiuli  coo- 
tains  two  alkaloids— pilocarpine  which  produces  sweating 
and  salivation,  and  jaborino  which  acts  like  atropine  as  it 
checks  sweating  and  dries  the  mouth.  In  some  rases  there 
are  two  pairs  of  alkaloids— astronger  and  a  weaker  having 
one  action,  and  another  pair,  one  strong  and  the  other  . 
weak,  antagonistic  in  action  to  the  first  pair.  Some 
alkaloids,  curiously  enough,  always  nin  in  couples;  for 
example,  strychnine  and  brucine  are  always  found  to* 
gether. 
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That  one  alkaloid  c:tii  bo  mailo  Cmin  another  is  well 
knowu.  Morphine  cinA  aponiorphine  are  a.  case  in  point- 
It  is  well  known,  too,  that  by  alturiug  tlm  chemical  consti- 
tution of  an  alkaloid  its  physiological  action  can  he  com- 
ph;t«ly  changed.  This  subject  is  referred  to  in,  the  sectioa 
on  physiologiral  action. 

Ptomaines. — Diirinf;  decomposition  of  animal  matters, 
substances  are  formed  which  are  known  by  the  generic 
title  of  ptomaines,  and  which  closely  resemble  some  ef  the 
vegetable  alkaloids,  not  only  iu  chemical  charactern,  bnt  in 
physiological  properties.  They  are  commonly  pi*oducod  in 
animal  sub&tuiices  oxposetl  to  the  air  after  liaving  been, 
for  soiuo  time,  excluded  from  it,  Itciiig  found  in  curi>ses 
which  hare  been  exhumed,  and  als^o  in  potted  meats  and 
canned  foods  only  partly  cunsunieil  the  day  they  were 
o|>Kned- 

So  far  back  as  l^li2  Oaspard  and  Hick  extracted  a  toxic 
principle  from  corjises.  In  isfit:  my  colleague,  Dr.  Dupre, 
found  in  the  liver  an  alkaloiila]  principle  resembling,  in 
many  of  its  properties,  quinine-  In  l!ri63  Bergmann  and 
Schmiedeberg  obtained  fr«m  putrid  beer  the  nitrogenous, 
crystalUne  substance  then  known  ns  sepsine.  Creatinine 
was  discovered  in  urine  by  Liebig  and  Pettenkoffer.  Luff 
pves  a  list  of  the  principal  i)tom:unes  which  have  been 
extracted  from  patrefjing  animal  matt<^rs  and  .submit- 
ted to  ultimate  analysis.  From  putrefying  horse-flesh 
and  m;ickercl  we  get  cullidine  (C.n,,>«),  parvoline  (C,H„N), 
and  hydrocolbdine  (C„H„N).  From  bunnyi  corpses  we 
get  putresciiie  (C,H„N,),  neuridino  <C,H,.X,),  cadaverine 
(C.H„N,).  neurine  (C.H..NO).  anil  choline  (CJI„NO,).  Oa- 
dinino  (C,H„^'0,)  is  obtained  from  putrid  codfisli. 

Creatinine  (C.H,N,0)  from  urine ;  sarkino  [or  hypoxan- 
thine]  (C.H.N.O)  froni  urine  and  flesh  ;  carnine  (C.H.N.O.) 
from  fresh  meat,  and  guanine-(C,H.X,0)  from  guano,  belong 
to  a  class  of  these  substances  called  leucomalncs.  Some  of 
both  classes  are  active  [Kiisons,  and  it  is  not  at  all  improbable 
that,   in  a  few  years,    they  will  be  used  as  therapeutic 
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agents.  Instead  of  prescribing  calomel  or  compound  rhtt- 
bai-b  pill,  we  shall  give  minute  tloses  of  one  or  another 
ptomaine. 

Certain  ptomaines  have  given  rise  to  many  cases  of 
poisoninf;,  sometimes  on  a  large  »CMle.  In  mispectod 
poisoning,  whon  an  alknloid  i^  detected  in  the  exhnnied 
boti y,  a  common  defence  now  is  that  the  symptoms  observed 
weti*  duo  to  cjidaveric  alkaloids,  and  ncjt  to  a  vegetable  poi- 
son. Dr.  Stovenson  was  croas-esamiued  on  these  hut-siu 
the  celebrated  Lainsou  case,  tried  iu  18S2,'  | 

Glucosides  or  Neutral  Principles  renemhle  alkaloids  in 
Iiaving  a  poworful  pliysiologica.!  ac'tion  and  in  ropix'sonting 
the  activity  of  tho  plants  from  which  they  are  derived.  It 
is  characteristic  of  a  glucosidn  that,  when  lieatcd  with  a 
dilute  mineral  acid  and  water,  it  yields  glucose  as  one  of 
the  products  of  decomposition.  The  other  product  foi-mod 
differs  in  character  fi-oiu  the  original  gliicosida  Thus 
salicin,  when  boiled  with  dilute  salphuric  acid,  splits  up 
into  dextro  glucose  and  a  body  known  as  saligenin, 

As  regards  nomenclature,  it  should  be  noted  that  the 
names  of  neutral  principles  end  in  in,  and  not  in  ine  as 
in  the  case  of  alkaloids— e.f/.,  aloi'n,  salicio,  santonin,  and 
picrotoxin. 

Ergotin  is  not  an  active  principle,  but  is  a  purified  ex- 
tract of  ergot.  Chrysarobiu  is  a  mixtui-e  containing 
chrysarobin,  chrysophanic  acid,  and  other  substances. 

Ill  addition,  we  have  a  number  of  so-ealU'd  active  prin- 
ciples which  aro,  in  roality,  rosinoids  made  by  adding  a. 
concentrated  Suid-extract  of  the  di^ig  to  a  large  quantity 
of  water.  To  this  group  belong  bapti«iu,  cimicifugin, 
enonyniiu,  golsemiu,  haniamolin,  helomii,  hydrastin,  pby> 
tolaccio,  saugniuarin,  and  senecin. 


SEKL'M  THERAPEUTICS 
Of  late  there  has  been  an  enormous  development  in  the 

'  (For  tiirtluT  iIcIdIIh  consult  "  Ptnmii'tnes  n»<l  I,eMconinIrn*.  or  the  Pu- 
tri-fiutivc  uid  riij'stolcigtcxl  Alkaloids."  by  rrul.  Victor  C  VauK'tfrQ-] 
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use  of  animal  pn>duct9  as  therapeutical  agents.  This  new 
departure  was,  to  a  great  extent,  the  i-esult  of  Brown- 
S6quard's  observationa  with  orchitic  fluid.  His  account 
may  not  have  ht>eu  strirtly  accurate  and  his  statements 
were  undoubtedly  considerably  exaggerated  ;  but,  for  all 
that,  the  credit  is  due  to  him  of  having  drawn  prominent 
attention  to  a  subject  of  cuasiderable  interest  and  imiiort- 
ance. 

Oi^aoic  sterilized  fluids  have  been  largely  employed, 
chiefly  in  the  form  of  injections,  in  the  treatment  of  many 
diseases.  Orchitic  ov  testicular  fluid  has  been  rucouimended 
in  senile  mental  debility  and  in  thti  treatment  of  locomotor 
ataxy.  Cerebrin— the  fluid  extracted  from  gray  matter 
of  the  brain — is  said  lo  be  useful  as  a  nerve-tonic  and  in 
Deurastbeuia.  A  renal  extract  lias  been  suggested  as  a 
euro  for  Brighfs  disease.  The  fluid  of  the  pancreas  has 
been  employed  in  diabt-tes.  Preparations  of  the  thyroid 
gland  hiivo  bef^n  used  with  muoli  .success  in  myxujdema, 
obesity,  and  psoriasis.  Supra-renal  fluid  has  been  given  in 
Addison's  disejise.  An  extract  of  the  medulla  of  bone  has 
been  found  useful  in  persistent  ana;miaand  leucocytha'mia, 
ICuRcular  fluid  ha3  been  recoinmcn<Ied  i  n  muscular  atro])hy . 
Many  of  these  ai-e  merely  in  tlie  st^ge  of  suggestion,  and 
their  value  is  unsupjiorted  by  good  clinical  evidence.  An- 
other animal  product— the  tubcrculiTi,  of  Koch— although 
it  has  failed  to  answer  the  expectations  formed  of  it  as  a 
curative  agent,  is  useful  for  diagnostic  purposes.  The  dis- 
covery of  this  substance,  even  if  it  has  not  cui-ed  patiunts 
siiflfrring  from  phthisis,  has  placed  in  the  hands  of  veterin- 
ary surgeons  a  weajKm  by  m«ans  of  which  animals  may 
be  freed  from  tubei*culosis  at  a  cost  absurdly  small,  com- 
pared with  the  steady  loss  entailed  by  present  neglect  of 
every  reasonable  pix»cautio«  against  inevitable  spread  of 
the  disease. 

The  great«et  advance  la  the  use  of  animal  pro^luctB  for 
treatment  of  disease  was  the  introduction  of  antitoxin. 
The  results  of  the  injection  into  [fatients  iju£fering  from 
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■ll|ihthom,  of  the  blood-serum  of  animals  artificially 
liiitiiiiiiiKect  against  Uie  diseaso,  achieved  by  B«hniig  and 
IiIh  ci)ll»iigii(^s  in  the  ho<ipitaU  of  Berlin  and  other  places 
111  l3LTmaiiy,  and  by  Roux  and  Slnrtin  in  Paris,  ^vere 
limnght  prominently  befoi-e  the  International  Congress  of 
Jlygii^nc,  at  Budajiest,  in  Septenilier,  ls!>4. 

The  fact  that  a  variety  of  toxins — such  as  the  diphtheria 
And  tt'tanus  toxins,  abrin,  riciu,  and  snake  venom — when 
iidiniriiwtered  to  animals  in  repeated.  non-fat;i,l,  hut  gradu- 
ally increasing  dosps,  inipartB  to  them  a  high  degree  of 
nwistana-;  and  that  the  blood  of  such  animals  acquires 
»lHiviftc  powere,  so  tliat  its  soi-um  can  W  nsed  as  a  thcrajieu- 
tio  agent,  is  now  well  established.  t'Vom  a  scientific  point 
of  viow  the  value  of  antitoxic  serum  rests  on  a  firm  basis, 
and  the  clinical  evidence  in  its  favor,  obtained  from  all 
quarters  of  the  globe,  is  overwhelming.  Since  the  intro- 
duction of  thedrigd  anti-diphthoritic  serum,  this  mode  of 
treatment  has  advanced  steadily  in  professional  favor. 
The  antitoxin  of  tetanus  uud  the  antitoxin  of  glanders 
havti  Imioii  equally  well  rocei^'ed  and  there  is  i-eason  to 
boiw  that,  before  long,  all  diseases  of  bacillary  origin  will 
tm  treatiid  by  antitoxins.  The  researches  of  Professor 
Fmst'f,  of  Edinburgh,  have  placed  us  in  possession  of  anti- 
Vfueiie,  a  substiuco  derived  fmm  animals  protected  against 
»»ri»ont- venom,  and  have  practically  solved  the  difficulties 
fw  long  experienced  ia  finding  a  reliable  remedy  foranake- 
{•iiiy  A>nnn  the ra[ieu tics  now  holds  au  established  posi- 
ii\\\\  mill  Wit  may  reasonably  anticipate  still  greater  devel- 
k>^Mt>iili<i  in  this  direction. 

*-'     ,     i.|ii  n-searchosof  Schafer  and  Oliver  have  thrown 

-  'U»   li)^lit  on   tile   mode  of  action  of  one  or  two 

■  »nt  tiiiimal  ]»roducts.     They  find  ihat  extract  of  thy- 

'  ■  I  phHhicoa  a  distinct  action  on  blood-vessels,  so 

'  pi^^HUi'Q  falls  to  a  very  notable  extent,  althuugh 

■»f  Htn  henrt  j-emain  at  about  the  same  rate  and 

t'tftli.    This  effect  is  evidently  due  to  an 

"f  the  blood-vessels. 
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The  extract  obtained  from  snpra-renal  bodios  has  an 
ontiri'ly  iliflferunt  action.  The  lueiiulla  of  tlio  supnv-ionnl 
capsule  contains  a  dialyzable,  oiganic  principle,  soluble  in 
water,  and  not  <iestri>yM  by  boiling  for  a  short  time.  It 
has  a  iwwerful  ])liyMiiloi;ical  action  on  the  niusmiLir  system 
in  general.  e»peciaUy  on  skeletal  muscles,  the  muscular 
walls  of  bloo«l- vessels,  and  the  iTnisrular  structure  of  the 
heart.  Some  action  is  alao  manifested  on  cei-tain  iierve- 
cealreH  in  the  bulb,  especially  the  cardio-inhihit^ry  centre 
and,  to  a  small  extent,  ou  the  lespiratory  centre.  The 
effect  oil  a.  skelet^d  muscle  is  to  gi-eatly  prolong  the  con- 
traction resulting  from  a  single  excitation  of  its  nerve — an 
action  comparable  with  that  produced  by  veratrlne. 

The  action  on  the  heart  and  on  the  arterial  system  is 
well  marked.  Wbea  the  vagi  arc  uncut,  and  tlie  heart  is> 
theivfure,  still  in  connection  with  the  cardio-iuhibitory 
d-utrotnthu  medulIaHjbloiiKata,  tlie  aciion  «f  supra-renal 
extract  is  to  slow,  and  even  to  arrest,  contraction  of  the 
Auriclo.  Tlie  ventricle  contiimes  to  beat  with  an  indepen- 
dent, slow  rliytbni,  so  that  the  pulse  is  very  slow.  When 
the  vagi  are  cut,  or  tlieir  cardiac  ends  are  paralyzed  by 
atropine,  the  strength  and  f  i*eciiiency  of  the  auricular  con- 
trw^tions  are  inarkeiUy  increased  while  those  of  the  ven- 
tricle are  correspondingly  augmented. 

The  direct  action  of  the  extract  on  the  arteries  ia  even 
more  marked  than  on  the  heart.  A  few  minutei!  after  the 
injection,  even  with  the  vagi  uncut,  the  blood- pressure 
rises  considerably.  When  a  limb,  the  kidney,  or  the  spleen 
is  enclosed  in  a  pk'thysinugraph  or  oncometer,  the  instru- 
ment indicates  an  enormous  diminution  in  volume  of  the 
organ  clearly  due  to  contraction  of  its  ai"terioles.  This 
contraction  has  been  proved  to  be  the  result  of  direct  ac- 
tion of  the  drug  ujwu  the  muscular  tissue  of  the  srnallt'r 
arteries,  and  is  not  due  to  an  indirect  action  through  the 
vaao-motor  centre. 

A  still  more  curious  circumstance  in  connection  with  this 
new  remedy  is  thu  smallnuBS  of  its  dosv.     As  Uttte  us  tive 
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and  a-balf  inntigraninii.'s  of  dried  s^upra-renal  sutistanca 
will  produce  a  maxiimil  effact  upou  tho  hourt  and  iirturies 
in  a  tcm-kilograinme  dog— equivalent  to  about  half  a  mtlU- 
gramme  pLT  dog-ptmnd.  From  this  we  arrive  at  the  con- 
clusion that  the  active  principliiof  tho  snpra-rerinlcapsides, 
taken  iu  tho  proportion  of  not  moitj  than  a-miUiouth  part 
of  a  gramme  per  kilngramme  of  body-weight  (e^iuivalont 
to  less  than  -^^g-  grain  for  an  adult  man),  is  capable  of  pro- 
ducing a  well-marked  physiological  effect.  This,  in  the 
matter  of  small  doses,  conies  very  near  breaking  the  record. 
Xitroglycerin  will  produce  its  effects  in  doses  of  j^  grain 
and,  possibly,  upon  some  susceptible  people,  in  even  smaller 
quantities.  Tlie  smallest  fatal  dose  of  prussic  acid  reiwrded 
is  ^  of  a  grain  of  the  anliydrous  acid. 
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VEyESECTION.   LEECHINO.    AND  CUPPING 

Ven«secdoa  or  bleeding,  as  a  therapeutic  agent,  was  at 
one  time  universally  practised  and  is  now  almost  as  univer- 
sally conderanixl.  In  times  past  bleeding,  as  a  remedy,  web 
apt  to  bo  employed  inopportunely;  to  be  misdirected  or 
pushed  beyond  its  proper  and  safe  limits  ;  but  of  late  medi- 
cal practice  has  ruslied  to  the  opposite  extn^me.  Meu  and 
women  often  bear  huge  losses  of  blood  with  impunity — 
men  frorti  wounds  on  the  battlefield  and  in  accidents ; 
women  from  uterine  flooding;  and  this  not  only  during 
health,  but  al<o  wlien  strength  has  been  reduced  by  dis- 
ease. There  can  be  no  doubt  that  the  routine  employment 
of  venesection  in  inflammatory  diseases  w;us  a  grave  mis- 
take, seeing  tliat  it  did  no  good  but  brought  with  it  evils 
of  its  own. 

There  are  many  diseases  and  conditions  in  which  vene- 
section is  distinctly  harmful.  It  is  contraindicated  in  en- 
teric and  all  other  specific  fevers.  It  is  dii^tinctly  injurious 
in  acute  rheumatism,  and  does  no  good  in  cases  of  hyper- 
pyrexia. It  is  useless  in  pneumonia,  pleurisy,  pericarditis, 
and  peritonitis,  although,  possibly,  in  coses  of  pneumonia 
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accompaniocl  bj  marked  cyanosis  some  relief  might  follow. 
It  is  of  very  doubtful  benefit  in  cases  of  hgemorrlia^e,  al- 
though in  one  case  of  ))a<moptysi$,  where  blood  had  nin 
down  the  ti"achea  into  tho  bronchi  aad  the  patient  was 
livid,  it  produced  a  markedly  beaefidal  effect. 

Venesection  is  useful  in  some  cases.  In  eclampsia  from 
uraemia,  including  puerperal  ^convulsions  and  those  of  ad' 
vanced  Brighfs  disease,  it  is  distinctly  indicat*'d.  It  is 
useful  in  those  forms  of  epilepsy  where  convulsions  are 
long-continued,  or  tho  jMitiiint  pusses  into  the  sUitutt  t'pi- 
lepticus  with  impeded  respiration  and  blucnosa  of  the  sur- 
face. Itt  apoplexy  H  is  iudicated  in  the  condition  of  in- 
sensibility which  is  accompanied  by  cyauoais  and  ster- 
tonjus  breathiug.  Tho  pain  of  aneurism  is  often  relieved 
by  small  bleedings  ;  but  equal  beneflt  is  usually  obtained 
by  the  use  of  iodide  of  potassium,  nitrite  of  amyl,  or  nitro- 
glycerin. 

Tlie  most  marked  indication  for  bleeding  is  general 
venous  congestion  with  cyanosis,  dyspmea,  turgid  veiiiR, 
enlai^;ed  liver,  albuminuria,  piilratioii  in  the  jugular  veins 
and  at  the  epiga-strium,  functional  incompetence  of  the 
tricuspid  valve,  and  a  ftmall,  weak,  and  flutU^nng  radial 
pulse. 

Leechiog  and  Cupping  are  now  rarely  employed  a.i  thera- 
peatic  agents.  Tlie  trade  in  leedies  has  dwindled  to  a 
misemhle  fi-action  of  its  former  nwgnitudi'.  and  the  art  of 
capping  and  the  once  thriving  and  useful  race  of  cuppers 
are  extinct.  The  oonsuniptioa  of  leeches  must  at  one  time 
have  bocu  very  cousideniblt?,  for  it  is  Ktated  that  the  four 
principal  dealers  in  Loudon  imported,  on  the  average,  60r;,- 
(KW  a  montli,  or  7.2'>0,tX)0  a  year.  In  France  100,000,ow 
leeches  a  year  were  employed.  At  the  prpsent  time  the  use 
of  leeches  seems  to  be  conOncd  ahuost  entirely  to  opbthal- 
mic  nargeons. 

Leeches  abstract  blood  from  capillaries  and  smaller  McknI- 
vessels,  and  the  effect  is  that  of  hx:al  bleeding.  The  qiian- 
tity  of  blofjd  which  one  is  capable  of  drawing  varies  con- 
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siderably,  and  four  di-achtns  is  probably  the  maxiinuin. 

The  average  cai>acity  of  a  leech  is  about  a  drachm  and 
a-lialf.  When  it  has  had  sufficieiit  it  drops  off ;  but  if 
its  tail  is  snipped,  it  doea  not  perceive  the  fact  and  goes 
on  sticking,  tiu[)erfliicmH  l)I(K>d  runnint;  out  at  the  other 
end. 

Many  accidents  are  repoi-ted  from  the  use  of  leeches.  A 
young  man  had  leeches  applied  to  his  anus  and  oue  of  thera, 
made  its  way  into  the  rectum.  A  lady  who  wns  applying 
a  leech  to  her  gum?,  accidentally  swallowed  it.  Some  one 
remembered  that  leeches  could  not  live  in  alcohol  and  ad- 
vised the  adininitil ration  of  bruudy  and-water  hourly.  The 
lady  reluctantly  adopted  the  iviiictly — but  it  wiis  three 
Weeks  before  slie  was  satisfied  that  the  aiiiuml  was  dead. 

There  are  two  kinds  of  cupping— wet-cupping  and  dry- 
cupping.  \Vet-cup(>ing  is  practically  scarification,  a  num- 
ber of  superficial,  parallel  cuts  being  made  with  a  set  of 
sharp  lancets.  Dry-cupping  is  tho  ap|)Iication  to  tliu  skin 
of  a  glass  vessel  partly  exhausted  of  air  by  burning  alco- 
hol. Dry-cupping  is  easy  to  apply,  but  it  is  astouislting 
how  few  students  know  how  to  perform  this  simple  opera- 
tion neatly.  They  either  fail  to  inake  the  glass  adhere,  or 
bum  the  patient  with  the  spirit. 

Dry  cupping,  applied  freely  all  over  the  back,  is  useful 
in  bronchitis  and  pleurisy.  It  is  one  of  the  best  methods 
of  checking  profuse  hasmoptysis,  and  is  used  with  advan- 
tage in  lumbago  and  inauy  forms  of  uiyutgia. 

TRANSFL'SIOX 

The  idea  of  transfusion  was  familiar  enough  to  ancient 
writ'^i-s  ;  bvit  thny  lacked  the  requisite  anatnniical  and 
physiolngical  knowledge  to  put  tlieir  theories  hito  execu- 
tion. There  is  a  legend  to  the  effect  that  transfusion  was 
first  pei-formwl  on  p€)[HS  Innocent  VIII.  It  is  said  that  his 
vital  powers  suddenly  gave  way  and  he  fell  into  somnolence 
so  profound  that  the  whol«  court  believed  him  to  lie  dead. 


9FV9K 


tn  moans  of  awakening  his  wxliausted  vitality  having  been 
iorteJ  to  iu  vaiii,  a  cliariatan  proposud  trausfusiou,  by 
leans  of  a  newitisti-ument,  of  the  blootlof  ayoungj»orsoii. 
The  hlood  of  tUw  (iecrejiit  old  pontiff  w;is  p:issLid  into  the 
veins  o£  ii  youtli  whorit:  blood  was  Imiisfiincd  into  thust*  of 
the  olil  man.  The  experiineut  was  tried  throo  days,  and 
cost  that  lives  of  three  boys,  without  saving  that  of  the 
poi»e.    This  was  in  1492. 

In  1*151  the  idea  was  revived  by  a  friar  named  Robert 
des  Gabets,  who,  seven  yeara  later,  gave  a  lecture  on  the 
Nuhjec't  at  a  conference  liohl  in  Paris  ;  liiit  it  does  not  appear 
that  he  ever  practised  tlie  operation  wliidi  he  so  entliusi- 
astically  advocated.  About  this  time  the  subject  attractt-d 
oi>nsiderabIe  attention,  and  J'epyft,  in  his  DLiry,  mentions 
that  on  November  14th,  H>C6,  transfusion  was  performed 
experimentally,  at  Gresham  College,  ou  dogs. 

In  ICGTa  French  mathematician,  named  Denis,  decided 
jierform  tmnsfnsioii  on  a  human  suliject.  For  a  long 
time  he  failed  to  find  any  one  willing  to  submit  to  the 
operation  ;  hut  at  last  he  managed  to  get  hold  of  a  madman, 
who  arrived  in  Paris  nakt^d  and  witlioiit  nieauH,  and  waa 
seized  as  a  fitting  subject  for  the  ux|)eriment.  Kight  ounces 
of  calf  s  blood  were  transfused  into  his  veins  and  that  night 
he  sle|tt  well.  The  experinit-'ut  wuh  reiwated  on  the  follow- 
ing day  and  the  patiuiit  not  ouly  slupt  well,  but  wok«  up 
in  his  right  mind. 
Lower  and  King  were  emboldened  to  repeat  theexperi- 
lent  in  L<jndon.  They  found  a  healthy  imni  willing  to 
have  some  blood  drawn  fram  him  and  replaced  by  that  of 
a  sheep.  As  he  felt  the  warm  stream  pouring  in  ho  declared 
that  it  wati  a  delicious  sensjition  and  that  ho  would  like  to 
have  the  operation  repeated.  Tidings  of  the  new  discoveiy 
flow  over  Eui-ope  ;  in  Oemiany  and  Italy  transfusion  was 
many  times  [lerfortned  with  complete  success,  and  it  was 
confidently  asserted  that  the  new  method  of  titiatnicnt 
would  be  universally  adopted.  These  hopes,  however,  were 
soon  datihed ;  the  jmtient  on  whom  Denis  had  oiierated, 
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again  weat  mad  ;  was  again  treated  by  transnieion  and 
ditnl  tiutter  the  0|>eration. 

The  son  of  theSwedisli  Minister,  who  had  bot-ii  beucfltod 
by  i>uo  transfusion,  perished  after  a  second,  and  in  April, 
180S,  the  Parliament  of  Paris  made  it  criminal  to  att<?mpt 
trnnsftision,  excepting  with  the  consent  of  the  Faculty. 
Thus  the  vrhale  treatment  fell  into  disci-edit,  to  he  revived 
once  more  in  onr  own  day  on  a  scientific  basis. 

During  the  laitt  twenty-five  years  transfusion,  an  a 
therapeutic  agent,  has  advanced  rapidly  in  favor,  and  is 
now  generally  nj<:ogiiized  as  a  pi-oceeding  of  great  value. 
Iniiuineralile  ttvatiKti-s  and  pafxirs  have  \n^n  v>'ritten  on  the 
subject,  and  various  instnunonts  for  eimpUfying  (or  com- 
plicating) the  operation  have  been  invented  or  described 
by  various  surgeons.  Some  recommend  inmiediatc  trans- 
fusion, while  others  consider  that  tho  blood  should  be 
defibrinated  before  Iwing  injected.  Most  writers  prefer 
venous  infusion  ;  but  othei-s  have  a  leaning  towards  the 
arterial  method.  In  all  operations  on  the  blood-vessels 
care  would  naturally  hf  taken  not  to  introduce  air  ;  but 
Or6  assures  us  tliat  a  bubble  or  two  of  air  is  of  no  import- 
ance, and  that  tho  quantity  to  cause  death  musst  bo  con- 
siderable— a  state/nent  confirmed  by  the  late  Mr.  Marcus 

Beck. 
Many  authors  reconimend  that  blood,  before  being  in- 

lActed  should  bo  diluted  with  some  saline  solution,  such  as 

nboephate  of  sodium,  while  others  suggest  that,  in  the  ab- 

^      pf  l)lo(,d,  an  artificial  sulmtituto  should  be  prepared^ 

The  following  solution  has  lioen  suggested  : 

Chloride  of  Sodium.        3  j. 
Chloride  of  Potassium,  gr.  vj. 
PlwJrtpliato  of  Smiiuiu.  gr.  ii]. 
CiirlMumte  of  Sodium,    gr.  xx. 
|)i>.tllleii  Water,         to  Qj. 

^^^vtlors  it-commond  tho  addition  of  a  small  tjuan- 

^^^^^j  „|,il,,  others  think  that  the  introtbirtion  of 

'^      -j^  ^  lojwftiuni— presumably   from  its  depressing 
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>n  thn  lutart— is  a  mistake.    In  a  recent  ciiso  sixteen 
JUnces  of  the  following  solution  were  injected  into  a  vein, 
^with  good  results  : 

Chlorido  of  Sodium.       gr.  1- 
Chloride  of  Potassium,  gr.  iij. 
Siilpii-itu  of  Sudiuui,      gr.  ijss. 
Carbonate  of  Sodium,   gr.  ijss. 
Absolute  Alt^hol.  3  ij. 

Water  (at  100"  F.),        3  xx. 
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Coaics  ha.*)  recorded  a  striking  casein  which  the  injec- 
tion of  twenty-two  ounces  of  simplo  warm  water  into  the 
ledian  cephalic  vein  was  attended  with  favorablg  results. 
Some  authors  speak  favoraLply  of  "autotraasfusion." 
By  raising  the  legH  and  hips  itud cumprus^iiig  thi>  ahJmnen, 
blood  may  be  made  to  gravitate  toward  the  heart  and 
brain. 
^^  AttenttoQ  has  frequently  been  colled  to  the  value  of  milk 
^■s    a    substitute    for   btuud  iu    trausfusiou.     Hoddur,    of 
^Doronto,  injected  into  the  veins  of  throe  patients,  sufTfi-ing 
^■rom  Asiatic  cholera,  fourteen  ounces  of  milk,  without  a 
^bad  symptom  aud  with  nianifost  a^lvautago.     Joseph  W. 
Howe,  of  JCow  York,  injected  six  ouncos  of  warmgoat's- 
milk  into  the  cephalic  vein  of  a  i)atient  suffering  from 
tul>ercuIosis,  and  T.  Gaillard  Tiioiiiiis,  of  Now  York,  iti- 
jecied  fight  and  u-half  ounces  of  fresh  cow's-railk  into  the 
median  basilic  vein. 
M  Another  method  of  performing  transfusion  is  by  injec- 
P^on  into  the  peritnneul  cavity.     Ponfick  injected  into  the 
I     abdomen  of  three  patients  tiSO,    350,  and  S20  gi'amnios, 
respectively,    of   defibrinated  blood.      The    roBults    were 
favorable,  and  the  slight  feverislmess  and  touderness  of 
tlic  al>domeu,  at  first  observed,  soon  passed  ofit. 


COUNTER-IRRTTATrON 


By  couuter4rritatioa  we  understand  tho  application  of 
irritant  to  the  surface,  with  the  view  of  diminishing  or 
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couuterncting  any  morbid  process  which  may  be  going 
in  .another  part  of  the  system.  For  example,  if  a  man  is 
suffering  friim  synovitis  and  we  paint  his  knee  with  iodine 
liniment,  that  is  an  example  of  couuter-irritatiori.  Many 
yulisUnces  are  used  us  counter-irritants;  the  list  including 
tlirp^^ntine,  ammonia,  mustard,  cajuput  oil,  and  awlic 
acid.  The  most  comraouly-em ployed  counter-irritant  is 
tjuitharidcs. 

Blisters  differ  in  their  luwle  of  action,  according  to  the 
manner  in  which  they  aw.  employed.  The  first  effect  of 
an  application  of  cantharides  is  to  produce  tingling, 
Bniartiiig,  and  a  sensation  of  heat.  After  that  niiuutu 
vesicles  appear  which  soon  coalesce  to  form  blobs  of  vari- 
ous 8ize.s.  The  primary  action  of  a  blister  is  to  stimulate; 
but  if  the  action  is  allowed  to  continue,  the  result  is  a 
depression  of  btxlily  powers.  It  must  be  remembered  that 
senim  contains  a  large  proportion  of  albumin,  and  that  its 
abstraction  13  ecjiiivalent  to  bleeding  the  patient  to  the 
same  amount. 

Fl^nngblistorti  arc  au  excolleut  stimulant,  and  aro  of 
undoubted  use  in  the  asthenic  condition  incidental  to  many 
fevei-s;  but  it  is  essential  that  they  should  be  flying-blisters 
and  be  kept  on  oidy  sufficiently  long  to  redden  the  Rkin, 
not  long  enough  to  induce  the  formation  of  a  bleb.  Blis- 
ters may  be  applied  in  (^nick  succession  to  various  parts  of 
the  body,  such  as  the  chest,  abdomen,  thighs,  and  calves 
of  the  legs.  Flying  blisters  do  good  in  pneumonia,  pleu- 
risy, asthmii,  biliary  and  renal  colic,  luinlmgo,  and  a  great 
number  of  very  different  diseases. 

Wlu-n  a  blister  has  boon  allowed  to  remain  on  sufficiently 
long  to  form  a  bleb,  the  latter  should  not  be  cut.  The 
skin  forms  a  protective  surface  and  facilitates  healing  of 
the  subjacent  surface.  Moreover,  if  the  bleb  is  protected 
with  cotton-wool,  so  as  to  prevent  its  rupture,  the  scrum  is 
reaI)eorbi;d  and  risk  of  unduly  weakening  the  patient  is 
avoided. 
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[ELECTROTHER^VPY 

Electricity,  in  various  forms,  is  now  a  remedial  agent  of 
gi-eat  vaiiio,  especially  in  connection  with  neuropathology. 

It  is  said  that  Roman  phyt^iciaus  plticed  thmr  patients, 
atT*!cU.tl  with  gout  and  paralysis,  iu  baths  containing  elec- 
tric fishes  or  eels,  for  the  bonefit  which  it  was  thought 
Ihcy  might  derive  from  the  discharges  by  these  animak. 
Towards  the  end  of  the  eighiouiilh  century  frictional  elec- 
tricity had  heeu  somewhat  experimented  with;  hut  not 
until  Oalvaui,  in  17S6,  discovered  the  existence  of  the 
force  named  after  him.  and  in  l-SOU,  when  Volta  invented 
an  iiistrumont  (the  Voltaic-pile)  which  enabled  this  foi'ca 
to  he  developed  aud  utilized,  did  the  knowledge  of  it 
a&sume  definite  shape.  Even  then  little  was  aeeoinpUshcd 
for  medical  art.  Indued,  the  fiict  that  electricity,  mes- 
merism, and  autmal  magnetism  became  ideutiiied  with 
each  other  and  with  arrant  quackery,  M'ithout  doubt  inter- 
fered with  the  recognition  which  it  might  otherwise  have 
received.  In  1831  Faraday  discovei-ed  the  phenomena  of 
induction  which  has  since  been  utilized  so  lankly  for 
therapeutical  purposes. 

Duchenne  (of  Boulogne)  was  probably  the  first  one  to 
give  to  electrotherapy  the  prominence  to  which  it  was  en- 
titled. Itemak,  du  Bois  Raymond,  Eckhard,  Beuedikt, 
and  many  others  quickly  followed  with  their  contribu- 
tion!*, until  the  subject  has  now  reached  such  propoi^- 
tiou5,  and  the  details  connected  with  the  physics,  mechan- 
ical essentials,  therapeutical  indications,  aud  methods  of 
electrotherapy  are  such,  that  it  would  be  futile  to  at- 
tempt, in  a  work  like  this,  even  an  outline  description  of 
them. 

Such  omissiou  should  not  he  understood  as  indicative  of 
the  value  of  this  agent,  and  the  current  treatises  devoted 
exclusively  to  electrotherapy  will  furnish  such  informa- 
tion as  may  be  required.] 
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VARIOUS  CURES 

Thero  are  certain  systems  of  cui'e  concerning  wliich  a 
student  ehouM   iiave  some  knowledge.     The   number  is 
constantly  or.  tht!  increase,   but  the  following  hi>t  may  ^ 
serve  a  useful  purpoite :  ■ 

Water-Cure. —This  is  practically  identical  with  hydro-  ~ 
pathy  and  is  the  treatment  of  diseasft  by  the  use  of  water 
internally  and  externally.  You  have  water  when  you  got 
up,  watei  foi  bi-eakfast,  water  for  dinner,  water  for  tea, 
and  water  when  you  go  to  bed.  In  the  intervals  you  have 
cold  iMths.  douches,  and  wet  pack.<;.  It  is  tuneful  in  rheu- 
niatisni,  insomnia,  gout,  headaclie.  and  menstrual  di.sturb- 
ances.  In  persons  not  accustomed  tu  it,  it  induces  a  craT- 
jng  for  whiHkey. 

Mind-Cure.— Tha  alleged  cure  of  disease  through  mental 
opei'atious.  It  is  pretty  much  the  same  as  "  cure  by  sug- 
gestion." 

Faith-Cure. — The  system  or  practice  of  attempting  or:| 
pretending  to  euro  diseases  by  i-eligious  faith  and  prayer 
alone.     It  is  said  to  differ  from  "mind-cure"  in  that  the 
faith  curers  have  no  mind,  whilst  the  mind-c"urers  have  no 
faith. 

Grape-Cure.— A  cure  fur  pulmonary  tuborctilosis  and 
other  diseases  by  the  ingestion  of  large  quantities  of ' 
grapet>.  It  is  carried  out  chiefly  at  Meran,  the  ancient 
capital  of  Tyrol.  The  patient  takes  from  three  to  eight 
pomids  a  day,  the  skins  and  seeds  being  rejected.  They 
act  as  a  gentle  iaxativu.  It  is,  iu  reality,  a  grape-sugar 
treatment.  At  one  time  only  a  littlu  bread  was  allowed  in 
addition  to  the  grapes,  but  of  late  this  rule  has  Iwen  re- 
laxed and  now  n  patient  is  practically  at  liberty  to  eat  I 
and  drink  anytliing  ho  likes  with  exception  of  fat  and 
tough  meats,  hard-boiled  eggs,  pickK-d  meats,  potatoes  and 
beer.  Mdk  is  allowed  iu  unlimited  quantities.  Patients 
usually  gam  weight  and  find  that  capacity  for  exertion 
lucreaiwa. 


MUk-Cure.~Iu  this  form  of  treatmeut  evei-ything  but 
milk  iif  rigidly  excluciod,  ihu  patient  receiving  three  or  four 
timm  a  day,  at  strictly  prescribed  iiitarvalB,  from  half  to 

Ka  whole  cupful  of  skimmed  milk,  the  veasot  haviug  been 
previously  warmc'd  by  iinnit'i'sioii  in  hot  water.  It  is  said 
to  bo  useful  ill  chrxmic  gustric  ulcer,  [g:i.stnct:atiuTJi,  drop- 
sical conditious,  and  certain  foi-iuH  of  kidney  disease.    Dr. 

htf .  Weir  Mitch^-ll  has  found  n  milk  diet  very  sei'viceable  as 

^Kn  agent  in  truutiiig  b:ully-nouri!jhud,  iieurat^theuic  patients. 

^feetoUs  of  its  proper  management  may  be  found  in  his 

"ittle  book  called  ■'  F;it  aiul  Blood  "J. 

j^^  Wtiey-Curc.— This  is  a  nioiUficutiou  of  the  above,  but 

^Hou  take  whey  instead  of  milk. 

^^  Koumiss-Cure.— Koumiss  i-<  fermented  maros'-milk.    The 
trttiitmKiit  is  uxteiisively  employed  in  ca-se-s  of  phthisis,  and 
Diany  striking  instances  of  i-ecovcry  have  Iwca  reiiorted.    It 
necessitates  a  visit  to  the  steppes  of  European  Rmisia  or  of 
Centrjil  and  Southwestern  Asia.     Some  years  ago  such  an 
u]i(li;rtaking  by  an  invalid   would  liave  been  an  iinpuji- 
^ibittty  ;  but  now,  thanks  to  modc-ru  facilitiea,  it  it;  possible 
in  ivach  the  town  of  Oi-enbuiTf,  on  the  borders  of  South- 
western Asia,  with  but  thirty-three  hours'  railway  travel- 
ling.   The  railway  joiu-ney  from  St.  Petersburg  to  Moscow 
occupies  only  a  night,  and  the  travelling  is  so  luxurious 
that  not  the  slightest  uiconvenionce  is  e.xperienced.    The 
train  leaving  Moscow  in  the  evening  reaches  Nijni  Novgo- 
rod in  the  ejirly  morning.     From  there  the  trip  down  the 
Volga  to  Mu.ni:tra  is  accoiiipiifihed  in  forty-three  lunii-s  in  a 
largo,  fast,  and  comfortable  steamer  ;  and  from  Samara  it 
is  only  fifteen  hours'  railway  journey  to  Orenburg.     Thoj-o 
are  several  koumiss  establishments  in  the  neighborhood,  of 
which  particulars  can  bo  obtained  without  difficulty.     The 
climate  is  magniticent  and  the  life  in  nujst  interesting. 
Tlie  air  is  so  pure  and  fresh  that  tlie  sufferer  feels  invigo- 
nteil  and.  in  a  very  short  time,  improves  la  appetite  and 
gainu  flesh. 

Shaking-Cure.— This  is  a  treatment  of  paralysis  agitans 
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by  means  of  a  vibrating  armchair  advocatefl  by  Charco^^ 
lit  default  4>f  ttio  orthodox  apparatuB  an  omnibus  will  serve 
the  purpose.    It  is  not  adapted  for  patients  with  stone  in 
the  bladder. 

Hunger-Cure. — The  scientific  name  for  tliis  is  uestiatria 
(.from  i-f;ffr(/«="a  fast,"'  and  !("■*(«=  "treatment").  You 
go  to  any  fashionable  hotel  furnif-hed  with  electric  light 
and  an  elevator,  and  dtn«  at  tlm  table  d'lif'tle.  It  is  largely 
practiced  at  English  scasido  i-esorts  during  the  season.  It 
18  exi)cnsive ;  but  is  an  infallible  cure  iu  the  case  of  the 
nuiu  who  isalwiiys  complaining  that  he  has  no  appetite. 

Schroth's-Cure. — This  is  u  drynK-tbod  of  treatment  [prac- 
tised by  the  peasant  Schroth,  of  Liiulewiese,  a  village  near 
Gnifenberg,  Austriiiii  Silesia].  The  food  is  freed  from 
moisture  and  the  patient  has  uoUiing  to  drink  excepting 
one  small  glass  of  hot  wine,  night  and  morning.  The  din- 
ner consists  of  boiled  vegetables,  thirk,  dry,  and  seasoned 
only  with  butter  and  salt ;  the  rest  of  the  day  notbiiig  but 
dry  bread  being  taken.  The  patient  suffers  much  tnu.>n- 
veuience,  febrile  symptoms  ai-e  induced,  appetite  is  lost,  and 
there  is  usually  inteaso  prostration.  Physiologically  the 
effect  is  to  produce  concentration  of  the  blood-serum,  with 
accelerated  difTusion  between  tho  blood  aud  the  fluids  of 
the  parenchyma.  It  is  not  quite  cloar  what  good  the  treat- 
ment does,  but  it  is  said  to  be  a  specific  for  a  cold  in  the 
head.  It  is  also  useful  iu  obsliuute  sypbilia ;  in  chronic 
articular  rht-uiuatism  with  effusion  in  tho  knee-joint,  and 
ill  chronic  peritoneal  effusion. 

Knetpp's-Cure. — This  is  carried  out  in  the  little  town  of 
Worishofcu,  in  Southern  Bavaria.  Its  originator,  Sebastian 
Kneipp,  son  of  the  village  shoemaker,  is  now  pastor  of  the 
parish.  The  system  consists  iu  an  absolute  return  to  tho 
rudimentary  principles  and  customs  of  humanity.  It  is 
chiefly  a  cold-water  system,  carried  out  witli  the  aid  of  the 
river  Wettbach.  The  Kneippists  abjure  shoes  and  stock- 
ings and  walk  about  iu  the  loiif.'.  wi't  grass  with  bare  feet 
and  aa  little  clothing  us  is  uonijKitible  with  decency. 
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Schweninger's-Cure. — Kespecting  this  method  of  treat- 
'roent  it  ia  difficult  to  speak  with  any  certainty.  Prof. 
Schweniuger  is  physiciaa  to  Prince  Bismarck,  and  is  said 
to  have  furmulaUxl  a  Htrict  dietetic  ii>ginieii  which  is  ap- 
plicablo  to  tho  treatment  of  obesity.  It  is  probable  that  it 
ia  not  very  different  from  the  system  of  ti-eatiiient  which  tii 
called  Bjiuiiiigisrn,  after  the  ctdebrati-d  uiidtTlaber.  [Somo 
essential  featoros  of  this  method  are  said  to  be— abstinenoo 
from  driuks  during  niuAls  ;  avuidance  of  prolonged  m\is- 
cnlar  exeirise ;  lowmng  tho  t«!ii[HTalure  of  limited  por- 
tions of  tho  body  or  limbs  at  iutervals  by  cold  bathing; 
forcible  kneading  of  tho  abdomen  to  favor  absorption  of 
adipose  deiKwits ;  avoidance  of  al^doniinal  support  with 
tho  aid  of  belts,  etc.,  and  restrictioa  as  r^ards  certain 
articles  of  food.] 

[«  Gold-Cure."— A  method  of  treating  inebriety  practised 
at  several  special  establushmentA  in  this  country.  It  is  the 
popular  belief  that  chloride  of  sold  is  the  chief  ingredient 
of  the  hypodermic  injections  whii;h  are  the  prominent  fea- 
turoofthe  "cure";  hut  there  appeal's  to  b*>  little  fuundation 
for  this  or  for  the  alleged  existence  of  aponiorphirio  as  the 
actual  remedy.  Many  Rucce.s.sful  results  are  reported;  but 
the  authorities  are  not  always  very  acceptable.] 

[Salisbury's-Cure. — A  method  of  treating  chiefly  inebri- 
ety,  and  derangements  of  the  stomach  and  of  nutritive 
functioHB,  formulated  by  Dr.  Jatnes  II.  l^alisbury.  It  con- 
sists, mainly,  in  sipping  slowly  a  half  pint  of  water,  at 
110°  to  150"  F.,  an  hour  or  more  before  meals  and  at  bed- 
time, and,  in  most  cases,  restriction,  as  regards  diet,  to 
bread,  and  finely-chopped,  lean  beef  shaped  into  flattened 
cakes   and    broiled— commonly    known    as    "  Salisbury- 

ACCESSORY  TREATMENT 

Every  practical  physician  Tecognizes  the  value  of  what 
is  commouly  called  "accessory  treatment";  or,  in  other 
words,  the  importance  of  resorting  to  curative  methods 
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!>esides  the  administratinn  of  drugs.    In  fact,  some  physi^ 
cioiis  go  no  far  as  to  rely  almost  excliiAively  on  accessory 
ti'eatnaont,  and  give  littlo  or  uo  medicine.    The  term  ac- 
oeesory  treatment  is  very  wide,  but  by  general  consent  is  \ 
recogiiixeit  iiH  iucluding  all  matters  rt>lating  to  diet,  exer- 
cise, clothing,  rest,  amusement,  and  so  on. 

DIET 

Dietetic  trcatnicut  is  in  many  coeos  quite  as  important  i 
as  treatment  by  drugs,  but  regulation  of  the  diet  alone  j 
will  not  enable  us  to  dispense  with  the  use  of  medicines. 
Take  an^na  [Jectoris,  for  example.  You  may  afford  in- 
stant relief  duriug  a  paroxysm  by  a  fi-action  of  a  grain  o(i 
nitroglycerin  or  a  few  whifT:*  of  nitrite  of  amyl ;  while 
regulation  of  tlie  diet  would  only  prove  beneficial  by  pre- 
venting the  occurrence  of  dyspepsia  and  the  formation  of  ■ 
llatiis.  Indirectly  it  would  prove  of  use  in  i-emoving  cer- 
tain predispofiing  causes  and  lessening  the  probability  of 
a  recurrence  of  the  attack ;  but  for  the  relief  of  paiu  and 
the  accompanying  feeling  of  anxiety,  nothing  but  mecli- 
ciual  iifatinent  would  avail. 

In  cases  of  gout,  and  especially  of  diabetes,  dietetics  are 
even  more  important  than  treatment  by  dnigs.     We  tell 
our  gouty  patieiiti*  that  they  are  not  to  indulge  too  freely 
in  animal  food  ;   that  llit-y  should  a bsLuiu  fritin  enlr^es  sls 
much  as  possible,  and  that  such  things  as  pork,  veal,  andfl 
all  salted  and  potted  or  canned  meats  (which  are  more  or 
less  iudigcstiUc)  should  be  avoided.     They  may  take  an  ^ 
abundance  of  vegetables,  but  sltould  eschew  sugar,  sweets,  fl 
and  other  articles  likely  to  give  rise  to  acidity.    Their 
winc«  should  he  carefully  selected  and  port,  sherry,  and 
Madeira  should  be  prohibited;  although  of  late  yeai-g  the 
absu!fl  doctrine  has  been  put  forward  that  gout  is  due,  in  ^ 
many  instances,  to  not  drinking  enough  port  wine.    The™ 
best  wine  for  a  gouty  man  is  claret,  free  fi-oni  engur  and 
devoid  of  acidity  ;    but  far  better  than  any  wine  is  gotKl 
whiskey  token  only  at  meals,  in  strictly  limiteil  quantities, 
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freely  diluted  with  aome  effervescing  water,  such  as  the 
iithia. 

lu  cases  of  dint)eteK  mellitiu;,  Ftugnr  introduced  with  food 
or  formed  within  the  oi-ganism  is  only  imperfectly  applied 
iu  the  animal  economy,  the  ^reat(.-r  part  being  waahvd  out 
of  the  body  with  tho  urine  witliout  undergoing  iiiiy 
change.  In  the  case  of  diabetics  wo  prescribe  a  ilietiiry 
ffree  from  sugar  and  sugar-forming  substances.  Pnicti- 
oaUy  it  comes  to  this — lliut  thv  paticut  tiiui^t  not  take 
sngar  nor  starch.  Hu  may  have  as  much  moat  as  he  likes, 
in  any  form  excepting  hver  ;  but  he  must  avoid  not  only 
eugtir,  hut  whoaU'u  bnvul,  rm-.  an-o\vnwt,  sago,  tapioca, 
potatoes,  carrots,  parsnips,  beets,  pastry*  and  piuUHngs  of 
all  kinds,  and  fruit.  He  may  drink  dry  slierry.  chiret, 
and  hock,  but  must  abjure  ciiaintKLgne,  pm-t,  and  liqueurs. 
The  great  difficulty  is  in  doing  without  bread  ;  but  he  may 
havi*  ghit«n  bread,  almond  bread,  or  soya  bread. 

Many  tables  or  dietarifs  f«)r  tho  u.'te  <>f  diabetica  have 
been  published,  the  be.stknown  being  those  of  Pavy, 
egen,  Roberts,  Germain-S6e,  Dujardin-Beaumetz,  Bou- 
^chardJlt,Cantani.  Ebstein,  and  During.  TheyjiricrtU  pretty 
much  on  the  samo  linos,  differing  only  in  matters  of  detail. 
In  the  case  of  consumptives,  or  of  those  predisposed  to 
iumptiou,  we  give  tlie  i)atient  as  lanch  meat  as  he  can 
iilate,  with  plenty  of  fat  in  a  readily  digestible  form. 
Hehasrumandniilk  the  first  thing  in  the  morning;  bacon, 
and  coffw  witli  pii-nty  of  milk  hi  it,  for  breakfast ;  white 
bi'ans  or  lentils  soaked  in  butter  at  dinner,  and  ereuiii  in 
all  sha|Kjs  and  forms.  Whenever  there  is  an  opiw»rtunity 
for  getting  it  in,  cod-liver  oil  is  a  convenient  form  of 
admiuif^tering  fat;  and  if  tbc  patient  likes  milk,  wo  give 
him  five  or  six  pints  a  day.  diluting  it  with  soda-wator, 
ar  lime-water,  or  anything  tliat  will  make  it  digest  more 
easily.  The  patient  nuist  have  plenty  of  lime  with  his 
food,  and  it  is  a  good  plan  to  make  a  cordial  composed  of 
fr^sh  eggs,  the  shells  of  which  are  dissolved  in  lemon-juic© 
and  then  beaten  up  xvith  rum. 
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People  who,  althougli  free  from  any  oi^anic  disease,  are 
distinctly  bolow  tlio  average  weight  for  age  and  heiglit, 
and  are  incapable  uf  much  *■  xerlion,  hav«  to  1)b  catered  for 
on  Uie  same  lines.  '  They  iiiustluive  plenty  of  meat,  plenty  fl 
of  fat,  and  plenty  of  liiiio     Milk,  cream,  koumiss,  c(«l-  ™ 
livpr  oil,  extract  of  malt,  sugar,  and  f  mils  are  beneficial  in 
such  cases.     Many  diutaiios  for  thesa  patients  have  been 
published,  but  if  thci-e  is  not  one  at  hand  ready-madi?,  it 
is  not  a  very  difficult  matter  to  impmvise  something  which      , 
will  meet  the  rcquirt-mt^ntsof  the  particular  individual.       fl 

Vol-  every  penson  who  wishes  to  get  fat  there  are  a  hun-  ™ 
di-ed  who  wish  to  reduce  their  weight.  A  woman  who 
puts  on  Hesh  and  loses  her  figure iii  the  dcspairof  her  dross- 
niakor  and  givos  hereelf  up  as  lost.  There  are  dietaries 
for  the  use  of  the  coi-pulent,  the  majority  iiirning  at  knock- 
ing off  sweets  and  starch.  Some  people  adopt  the  Dancel 
fiystem,  and  go  in  for  a  dry  dietary  ;  others  pin  their  faith 
to  Banting ;  others  swear  by  EhsttMn  or  Oei-tel,  while 
many  believe  in  Schweninger's  method.  Some  follow  no. 
system,  but  retJortyuar  after  year  to  some  particular  place, 
such  ns  Carlsbad,  for  n  course  of  tre.^tment.  Many  un- 
doubtedly derive  benefit  from  the  limitation  of  food,  but 
othere  injure  tliomselves,  perhaps  permanently,  by  too 
rapidly  reducing  their  weight. 

Every  luedicil  man  rIiouIcI  understand  something  almut 
cooking.  Ho  need  not  be  an  expert  cook,  but  he  should 
know,  for  e-taniple,  all  about  sauces.  Hh  should  bo  able 
to  discuss,  with  a  certain  amount  of  intolligenco,  the  modes 
of  preparing  sauce  blanctie,  sauce  Hol/aiidaise,  sauce  dipio-  fl 
vuite,  sauce  soubise,  sauce  biaiTiai'st,  and  other  equally 

well  known  s.inces.     The  doctor,  too,  should  know  how  to  

make  coffee  by  means  of  an  earthea  percolator,  and  should 
have  deflnite  ideas  on  such  subjects  iia  hominy  and  poi^ 
ridge.  He  shoidd  bo  ttl»le  to  oi-der  a  good  breakfafit, 
luncheon,  or  dinner,  and  should  be  well  up  in  such  sub- 
jects as  kedgeree,  chicken  coijuilles.  macaroni,  salads  of  all] 
soits,  doufflft),  and  bavorics. 
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The  breakfast  for  a  coiivalesa^nt  sliould  include  tea, 
coffee  or  clnx:i»lut*,  poiridge  or  homiiiy,  j»(tiichi;il  vggs,  liaiu 
or  bacon  well  grilled,  kippers,  bloaters,  Findon-liaddocks, 
eold  moats,  .and  marmalade  or  fresh  fruit. 

For  luiidieuij  he  may  have  the  choice  of  beef-tea  or 
chicken-broth  (both  either  hot  or  iu  the  fonn  of  jelly), 
breast  of  fowl,  sweets',  savory,  chee&e  (Brii?,  Camenibert, 
Boquefort,  or  Got^nzola  by  preference),  fresh  fruit,  and 
a  cup  of  black -cttffee. 

At  tliuuer  ho  will  bare  to  fall  back  on  Russian  caviar  (id 
jars,  not  in  tins),  oysters  (when  in  season;,  clear  soup,  fish, 
gwoetbreatls,  chicken-breasts  stewed  in  their  own  juice, 
CUtletJf.    game,   vegetables    and  sweet  omelelte    (with  or 
1       without  ruin),  a  little  cheese,  fresh  fruit,  and  coffee. 
I  There  can  be  no  doubt  tliat  gtMxl  cooking  and  the  careful 

I  Belection  of  dishesis  conducive  to  the  iiiaintenanoo  of  health. 
I  Brillat-SaTarin,  the  suave  and  sympathetic  gour  met,  says: 
I  "It  has  been  proved  by  a  ««ries  of  rigorously  exact  ob- 

I  serrations  that  by  a  succulent,  delicate,  and  choice  regi- 
^^jDen  the  external  ap{>earances  of  age  are  kept  away  for  a 
^Vlong  time.  It  givc^  nion;  brilliancy  to  the  eye,  more  fi-esh- 
W  ness  to  the  skiu,  moi'o  support  to  the  muscles  ;  and  as  it  is 
^Kjeertain  in  physiology  that  %vrinkles— those  formidable  ene- 
Hmies  of  beauty— aro  caused  by  the  depression  of  muscle,  it 
is  equally  true  tliat,  other  things  being  equal,  those  who 
understand  eating  ai-e  comparatively  four  years  younger 
than  those  ignorant  of  tliat  science." 

The  effect  of  luibitually  eating  coarse  and  kidly-cooked 
food  IB  at  once  apparent,  not  ouly  ou  the  skin,  but  ou  all 
tlie  functions  of  the  body.  Oood-fueJing  is  conducive,  not 
only  to  bodily  development,  but  to  increased  brain-work. 
Allhough  there  have  been  many  exceptions  (some  very 
uotablo  ones)  it  is,  as  a  rule,  from  the  well-fed  classes  that 
otu-  eminent  men  arise. 


CLOTHING 
For  the  efficient  maiuteaauce  of  health  strict  attention 
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must  be  paid  to  dress.  The  chief  materials  employed  in 
making  clothes  aro  cotton,  lineu,  juUf,  woo],  silk,  leather, 
and  iuilia-ruhber.  These,  of  courso,  simply  form  the  sub- 
stratum, for  the  materiala  etaployed  for  purely  decorative 
purposes  are  endless  in  number  and  vary  from  season  to 
season.  CotUm  garniHnts  wear  well ;  do  not  sliriak  in 
washing ;  do  not  readily  absorb  moisture ;  and  conduct 
heat  less  readily  than  Uuen,  but  with  much  greater  facility 
than  woyl.  Cotton  is  cheap  and  durable.  It  is  the  eoltt 
constituout  of  calioo,  but  merino  is  cotton  with  the  admix* 
turo  of  frwn  twenty  to  fifty  per  cent,  of  wool.  Linen  is 
smootliet-  than  oittun,  and  absorbs  inolsturo  and  conducts 
heat  somewhat  more  readily.  It  is  often  starched  to  give 
it  a  glossy  appearance.  Juto  is  largely  employed  to  mix 
with  other  fabrics.  Wool  absorbs  water  rt-adily  and  is  a 
had  conductor  of  heat,  so  tliat  it  always  feels  warm.  It  is 
not  easily  penetrated  by  draughts  and  is  the  typical  form 
of  dress  for  rheumatic  and  neuralgic  patients.  It  is  the 
best  material  for  blankets,  preventing  the  radiation  of 
beat  during  the  night  and  in  early  hours  of  the  morning. 
The  great  objection  to  it*  imiversal  employment  is  that,  if 
sent  to  tlio  ordinary  laundress,  it  shrinks  and  after  a  few 
washiTigs  is  rendered  utterly  unfitted  for  use. 

Leather  is  chiefly  used  for  boots,  but  is  sometimes  eot- 
ployed  for  leggings,  coats,  and  trousers.  It  i.<i  very  warm, 
and,  as  wind  cannot  penetrate  it,  is  especially  adapted  for 
cold  climates.     The  thinner  varieties  are  perfectly  supple. 

lndia.-rubber  clothing  Ii;ls  the  ryputatitJii  uf  being  *'  heat- 
ing."  It  prevents  evaporation  of  perspiration  and  in  a 
short  time  becomes  unbearable.  It  is  best  adapted  for 
overcoats,  and  for  occasional  wear  during  a  shower.  When 
spread  on  damp  ground  it  serves  as  a  protection  for  tliose 
who  atB  obliged  to  camp  out.  It  ci-acks  in  cold  climates, 
and  is  apt  to  become  soft  and  sticky  when  ex|K)sed  to  ei- 
<:e«^ive  heat  [and  when  it  has  been  in  contact  with  uil  or 
grease]. 

With  regard  to  the  minor  mrxlincations  of  clothing  it 
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is<liffiailt  tooffer  nny  opinion,  and  the  subject  cannot  bo 
dealt  with  on  scientilic  priuciplei). 

KXKRCISE 

Exerdso  is  of  almost  as  much  ini[X)rtaiic«  as  i-^itlation 
of  diet  and  a<ltiiinirttmtion  of  medicines  in  the  treatment 
of  many  diseases. 

The  subject  is  clearly  capable  of  being  dealt  with  from 
many  ditTerent  points  of  view.  Kxercitw  is  a  potent  factor 
in  the  maiutcnanco  of  health,  and  it  has  often  been  said 
tliat  a  condition  of  perfect  health  witliont  exercise  Ls  an 
impossibihty.  Exercise,  in  addition  to  being  a  prophy- 
lactic, is  a  curative  agent,  and  many  diseases  are  appropri- 
ately treated  by  active  or  passive  movement.  On  the  other 
hand,  excessive  exercise — that  is,  abuse  of  exercise — may 
prtMlutH!  the  condition  known  as  overstrain  and  be  the  fore- 
runner  of  disease. 

PhTMoIogically,  exercise  inqi-eases  the  oxidation  of  car- 
bon, and,  perhaps  also,  of  hydrogt^n.  It  helps  to  eliminate 
water  from  the  system  by  increasing  perspiration.  The 
pulmonar}'  circulation  is  hurried,  and  the  quantity  of  air 
inspired  and  of  carbonic  acid  elituinated  is  increased.  The 
action  of  the  heart  is  increased  in  force  and  frequency,  and 
the  tlow  of  blood  through  all  parts  of  the  body,  the  heart 
itself  included,  is  augmented.  Severe  exei-cise  increases 
the  elimiuatiou  of  urea  ;  but  the  increase,  both  on  an  ordi- 
nary diet  and  on  a  dietary  free  from  nitrogenous  food,  is 
small.  The  quantity  of  urea  parsed  during  any  period  is 
largely  dependent  on  the  nitrogenous  condition  of  the  body 
at  the  time — that  is,  it  varies  according  as  a  greater  or 
smaller  resierve  of  nitrogenous  material  has  accumulatod. 

Tlie  inHuonce  of  exercise  on  the  nervous  systeni  \»  a- 
matter  which  has  excited  much  controversy,  and  by  many 
it  is  maintained  that  it  dulls  the  intellect  and  is  inimical 
to  gfxHl  work;  but,  on  tho  other  hand,  it  is  urgnd  that 
without  exercise  the  mind  soou  becomes  morbid  and  is 
ft 
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the  grreater  amouot  of  physical  exercUe  he  requires.  This 
may  be  all  right  on  theoretical  gmuiids,  hut  it  is  found, 
practically,  that  a  mail  who  wot-ks  hard  with  his  hrain  and 
at  a  high  pressurt^  cannot  take  severe  physical  exercise. 
It  is  custoiiKiry  to  telt  nii(Mle-aged  men  wJi-mi  utively 
engagfdinhutiiiic'ssuIlJay,  that  Ihoy  wouldl"  II'  iiL  l^^  riding 
before  breakfast.  A  man  of  robust  constitution  will  por- 
ha|>s  manage  it,  Imt  many  patients  who  have  made  tlie  at- 
tempt my  that  the  effort  is  too  great  for  them,  and  that 
the  exercise  tii-es  them  so  ntuch  that  they  are  unable  to  pay 
the  same  close  attention  to  business  as  usual. 

Walking  is  often  considered  a  good  exercise,  but  in 
reality  it  is  not,  for,  although  the  muscles  of  the  logs  are 
called  into  play,  the  arms  are  left  uncared  for.  Moreover, 
walking  in  a.  town  is  almost  an  impossihility.  A  mail 
cannot  walk  in  a  frock  coat  and  tall  hat,  and  his  walking 
soon  degenerates  into  a  stroll.  Even  in  the  country  walk- 
ing is  not  a  very  amusing  foi-m  of  ©xei-ciss  miless  the  walk 
is  undei'taken  with  an  object^ir  in  pleasant  company.  Even 
a  loug  walk  is  not  satisfactory,  for  the  distance  covered  ia 
so  short,  compared  with  what  can  be  done  on  a  bicycle, 
that  there  is  naturally  a  feeling  of  disappointment. 

If  exercise  is  to  do  any  good  it  must  take  the  form  of 
amusement.  The  great  merit  of  cricket  [and  similar  sports] 
is  that  it  Iwaves  no  part  of  the  body  unext'rfiKed  ;  arms 
and  legs  are  equally  used,  aud  in  batting  and  fielding  alike 
eveiy  muscle  is  constantly  brought  into  play.  A  goml 
cricketer  must  exhibit  quickness  of  vision  and  thought, 
I  sound  judgDient,  boldness,  brute  strength,  and  great  deli- 
cacy of  muscular  adjustment.  Swimming  is  good  because 
it  involves  an  equal  use  of  the  arms  and  legs,  and,  being 
practi^ied  in  a  state  of  nudity,  there  is  no  impairment  to 
[- Inspiration.  Lawn-tennis  is  good  for  strong,  healthy 
young  i>eople  of  either  sex  ;  but  for  jjeople  of  more  mature 
yearsgoUhaa  many  advantages.  Of  indoor  anuiscmenta 
billiards  is  by  far  the  best.  Tho  great  disadvantage  is  that 
it  has  often  to  he  played  in  public  rooma  which  are  imrea- 
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sonably  hot  from  being  lighted  with  gas.  Stfll  it  is  an  ex- 
cellent exercise  and  brings  both  aims  and  l«gA  into  plaj. 
When  there  is  not  room  in  the  house  for  a  fult-siz«d  talde, 
the  end  of  a  lablb  six  feet  by  four  will  afTord  ample  oppor- 
tunity for  practising  spot-strokes  and  carroms,  and  of  tak- 
ing exercise  in  a  plea-sant  form. 

Massage  is  a  scientific  method  of  treating  certain  fonns 
of  iliMM&c-  by  systematic  manipulation.  Th«  following  are 
tlie  chief  moveme-nts: 

Effteurage.—A  stroking  movement  made  with  the  palm 
of  u  hiiml,  which  is  passed,  with  various  degrees  of  force, 
over  the  surface  of  the  body. 

Pftrismge  consists,  essentially,  in  picking  up  a  portiou 
of  tin*  soft  tiswies  with  both  hands,  or  the  fingers  of  one 
hand,  imd  subjecting  it  to  fimi  pressure,  rolling  it.  at  tho 
»amo  tinie.  between  the  iingerSr  or  the  fingers  and  the  ad- 
jacent ]v»rts. 

>Vi('*icMi,  or  Jiassage  A  frictions,  ts  performed  witli  the 
tipa  of  Iho  lingers,  which  keep  up  a  rotary  movement. 

J\tpoitmMU  is  a  kind  of  percussion  made  with  the  tips 
of  the  fiugerA,  the  palm  of  the  hand,  the  bock  of  tho  half- 
(doaed  hand,  or  the  ulnar  or  radial  border  of  the  band. 

Ttiese  movements  are  combined  in  various  ways,  and 
Um  iTvtttmeiit  h:is  t>een  found  u»>ful  in  gout,  rheumatism, 
obtMty,  ci>nstJitation,  iosomnia,  and  some  forms  of 
V«nklt>'!ttik  lAUOt  OS  a  Taltmbtu  means  for  promoting  gen- 
•ulritiou,  esvHYiJilIy  when  customary  exorcise  is  im- 
;  for  r^Htuctiou  of  dropsical  swellings,  relief  of 

LIGHT 


.  («Mtl  evtitenre  to  sliow  that  light,  and  especially 

,  •xwrdaai  a  beneficial  infliu-iice  in  maintain' 

laUUndard  of  health.     Italians  have  a  pro- 

iKkt  "  Where  the  sun  does  not  enter,  the 

tut*.  :  4iihl  MUCkUgst  the  Indians  Itiere  is  a  saying 

i-lk  -^ftfk>  '<&»!»(•£  A  uv«  in  the  front  of  his  dwelling 
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^Kins  to  dig  his  own  grave."    In  connection  with  this 
6uV>jet:t  reference  may  be  made  to  a  paper  "On  tlio  Influ- 
«^*^eof  Light  upon  Protoplasm,"  bj- Dr.  Aithui-  Downes 
*1d  Mr.  Thomas  P.  Blunt,  piibHshed  in  the  Proceedings 
of   the  Royal  Society.    In  this  valuable  ami  suggaitive 
P**per  it  is  shown,  by  a  series  of  elaborate  experiments, 
Wat  light  is  inimical  to  and  may,  under  favorable  uircum- 
stanceB,  wholly  prevent  the  development  of  bacteria  and 
CfganiBras  associated  with  putrefaction  and  decay.    An 
attempt  was  made  to  ascertain  with  what  part  of  the  spec- 
trum this  property  of  light  ivas  associated,  and  the  conclu- 
sion arrived  at  was  that  it  depended  chiefly  on  tho  blue 
and  violet  rays. 

Practical  men  have  long  recognized  the  value  of  direct 
«unlight  in  the  treatmont  «f  disL-anu.  Dr.  Pollock  states 
that  a  freckled  child  is  rarely  consumptive.  He  fwiys  that 
tJiere  is  not  only  mental  iuvigoratiou  in  sunlight,  but  there 
are  riUl  agfuts  assLsted  and  possibly  developed  by  it.  Dr. 
Herniami  AV'ebcr  bears  equally  emphatic  testimony  as  to 
the  value  of  sunlight,  and  suggests  that,  when  possible, 
patients  suffering  from  corisvunption  should  be  placed  on  a 
t«rnico  or  balcony  sheltered  from  cold  winds,  bnt  exposed 
for  many  hours  during  the  day  to  the  full  direct  mys  of 
the  sun. 

It  is  important,  in  the  selection  of  a  place  of  residence 
for  a  person  suffering  from  hmg  trouble,  that  the  aspect 
should  be  due  south.  The  best  arraTigement  is  to  have  the 
Bitling-room  on  the  ground-floor,  and  the  bedroom  imme- 
diately over  it.  When,  from  neces-sity,  both  rooms  are  on 
the  same  Hoar,  the  sitting  room  should  face  the  south,  and 
[Qw  rooms  should  communicate  by  folding- doors,  which 
lould  be  left  opeu  during  the  day,  to  |iermit  of  the  sun 
ebining  through  them  into  the  back  room. 

Ri^fletrted  sunlight  is  not  without  a  beneficial  influence, 
ajid  when  rooms  on  tho  same  floor  faco  oast  and  west  it  is 
4)uite  easy  to  arrange  half  a  dozen  small  mirrors  so  that, 
during  many  hours  of  the  day,  both  rooms  get  the  benefit 
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of  sunlight.  If  tho  mirrors  are  objected  to  on  tho  ground 
that  they  are  not  safTiciontly  oniiinieiitul,  they  cau  be 
pointed  witli  flowcis,  should  that  special  fonnoC  art  vxcit& 
the  fancy  of  the  occupants  of  the  rooms.  Tho  typical 
housewife  is  very  foml  of  piilliug  dowa  window  blinds 
when  the  sun  shines,  to  save  tho  carpet  from  fading ;  but 
tliis  is  paltry  economy  which  should  not  be  tolerated  for 
one  moment. 

Attention  may  be  called,  in  this  connection,  to  an  iute* 
resting  paper  by  Siemens,  "On  the  Influence  of  Electric 
Light  on  Vegetation."  He  8howe<l  thai  pLints  progressed 
much  more  readily,  and  attained  a  ram-h  higher  degree  of 
development,  when  subjected  to  the  intluence  of  sunlight 
by  day  and  of  electric  light  by  night,  than  when  exposed 
to  the  action  of  sunlight  only.  It  is  tru«  that  he  expert- 
mented  with  an  electric  light  of  1,400  caudle-power,  driven 
by  a  three- horse- power.  Otto  gas  engine;  but  for  indoor 
work  a  light  of  much  lesM  intt?nsity  would  suHice.  It  is 
conceivable  that  ana-niic  and  consumptive  patients  would 
make  better  progi-eas  in  a  house  well  lighted  with  electricity, 
especially  in  London  during  winter  months,  when  tho  sun 
isTarely  seeu  and  tho  hours  of  daylight  ai-o  short.  Elec- 
tricity, &&  a  lighting  agent,  can  now  he  obtained  at  so 
gmall  a  cost  that  the  ex]>erimenl  is  worth  trjiiig. 

APPLICATION  OF  HEAT  AJID  COLD 

Heat  and  cold,  in  their  actions  on  lirhig  nrganiRmn,  hare 
long  been  tho  subject  of  study  and  experimentation,  and 
many  interesting  and  curious  facts  have  bo^n  determined 
by  these  researches. 

Heat.— Distinction  must  be  made  between  wet-heat  and 
dry-heat.  While  it  is  found  to  be  impossible  foi:  a  man 
to  keep  his  hand  in  water  at  a  temperature  of  124°  F.,  he 
can  remain  live  minutes  in  air  at  a  temperature  of  20u*  F, 
without  much  inconvenience.  If  the  air  is  perfectly  dry  a" 
temperature  of  from  380°  to  800"  P.  can  bo  8ustaiue<l. 
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Tarious  observations  on  the  effect  of  heat  have  been 

made  i»ti  the  lower  ammiii».     Lautoi)l>ach  has  sliowu  that 

beat,  wheu  applied  to  the  motor  iiorvia  of  frogn,  prmluces 

moveraenta  in  the  muscles  both  by  its  action  as  a  simple 

irritant,  and  by  its  dc&trucUvu  effocts.     Hout  acts  as  a 

siinplv  irritant  at  totnpemtui-es  ranging  from  Cs"  to  135°  F. 

The  infiuenco  which  these  moderate  degrees  of  heat  exert 

wo  motor  nerves  resionihles  that  indiux-d  by  llio  galvanic 

carrmt,    in  that  muscular  contractions  commonly  occur 

either  on  bringing  the  heated  object  in  contact  with  the 

nerve  or  on  removing  it.     Wlieii  the  foot  of  a  frog  is  placed 

in  warm  water,   reftex  movements  are  firoducwl.    These 

reftox  movements  occur  at  a  lower  temperatvire  in  the  case 

tof  posterior  extremities  than  of  the  antonor.    The  lowest 

Idegree  of  heat,  applied  in  the  form  of  hot  water,  which 

fproduccd  reflex  movements  in  the  posterior  extremities  of 

ttfmg  wail  ^4"  F. 

Dbv-Heat  pi-oduces  little  or  no  effect  on  certain  kinds  of 

F'froga.    The  Rana  esctdentte  allow  themselves  to  be  burnt 

freely  with  a  hot  iron,  witliont  rwnenting  it  in  any  way. 

Tills  is  not  true  of  all  frogs,  for  the  Rarujp-  teini>oraria;,  and 

various  kinds  of  toads,  niovo  off  directly  if  touched  with 

heated  metals.     In  the  case  of  the  e8culeut  frogs,  it  is  not 

:  only  the  skin  which  is  impt>rvious  to  the  action  of  dry -heat, 

^but  the  nerve-trunks  themselves  are  absolutoly  insensible 

to  this  methoil  of  irritation.    It  is  only  to  dry-heat  that  the 

eseultiitw  are  insusceptible  ;  for  thuy  display  the  gi'oat* 

fwt  possible  objection    to  the    application  of   moist-lit-at. 

When  the  hind  legs  of  otie  of  these  frogs  is  dipped  into  oil 

at  a  temperature  of  205°  F. ,  vigomus  reflex  movements  are 

induced  ;  but  when  tli©  leg  is  brought  in  contact  with  the 

metal  vessel  containing  the  oil  (which  is,  of  course,  at  the 

ime  tomperatare)  no  effect,  raiults.     In  the  same  way, 

^wben  a  piece  of  metal  is  dipped  in  the  hot  oil  and  wiped 

dry,  it  in  no  way  incommodes  tlie  frog. 

Somo  mammals  experience  no  pain  from  the  application 
of  a  vory  hot  iron.    For  example,  a  deep  burn  made  in  the 
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6ar  of  a  larjje  brown  rat  seemed  oiilj-  to  tickle  the  animal. 
It  brushed  it*  ear  with  tho  anterior  extremity  of  the  same 
side  (a  movement  iduntical  with  thatwtiidi  it  had  previousl)- 
made  when  the  ear  w&a  tioklutl  with  a  foiitlier).  but  it  niadu 
no  effort  to  ascapt^.  When,  howovor.  tlio  iron  was  allowod 
to  cool,  tho  shghtt'st  touch  obviously  g;ive  pain.  Bum* 
ing  its  tail  with  a  very  hot  iron  caused  the  aiiinml  to  lazily 
turn  it8  lieud  aud  smell  the  buruiu^  part.  Touching  the 
skin  with  hot  water  immediately  gave  rise  to  frantic 
efforts  to  escape.  Tho  same  apparent  indifference  to  the 
apphtation  of  a  hot  iron  has  heou  obsprved  in  the  ca.se  of 
pigs. 

Some  people  soem  rather  to  like  the  application  of  an 
actual  cautery.  A  patient  of  mine  who  was  paralyzed  had 
it  applied  to  his  spine  several  times,  and  refused  an  aiiies- 
thetic,  maintaining  that  the  sensation  was  rather  pleasant 
than  othe^^vise. 

The  heart  of  a  frog,  exposed  to  a  high  temperature,  soon 
becomes  unduly  active  and  fails  to  contract  proi>erly.  The 
explosion  of  the  contractive  substance  is  prematurely  in- 
duced before  a  Bufficient  supply  of  explosive  material  is 
accumulated,  so  that  each  stroke  becomes  more  and  more 
feeble,  and,  as  the  rate  is  quickeued,  the  beats  become 
irregular  and  finally  cease. 

Tlio  influence  of  heat  aud  cold  modifies  the  action  of 
Teratrine  on  muscle,  and,  reasoning  from  analogy,  it  is 
probable  tbat  temperature  modifies  the  action  of  other 
drugs,  not  only  on  muscles,  but  on  nrrvesaud  nerve  centres. 

The  effects  of  heat  on  the  human  body  vary  with  tho  ■ 
degree  of  heat,  the  slowness  or  rapidity  of  transition  from  " 
a  low  to  a  high  temperature,  and,  also,  with  thu  length  of 
exposure.    Other  modifying  conditions  arc  mot  with  in  fl 
the  constitutional  state  of  the  individual,  in  the  amount 
of  moistui-o  in  the  atmasphuru,  aud  iu  the  cuudition  of 
health.    The  range  of  temperature  within  tho  Umit«t  at 
which  life  can  be  maintained  is  greater  in  the  cose  of  mau 
than  of  auy  otlicr  animal. 


HEAT — A IR-BATRS 


Dryheot  can  be  borne  with  much  less  iuconTenience 
than  moist-heat.  In  one  case  a  temperature  of  "ilO"  R  was 
sustained  for  twenty  minutes  ;  in  another  a  tempt'ratup© 
of  280'  P.  was  sustained  for  eight  minutes.  Workmen 
have  be«n  known  to  enter  a  drying-oven  in  whicli  the  ther- 
mometer stood  at  350°  P.  Stokers  often  carry  on  tht-ir 
work  at  temperatures  of  from  120°  to  160°  F,  In  those 
cases  the  profuse  perspiration  which  is  intlm^cl  exerts  a 
cooling  influence  an«l  prevents  auy  »iiaeri;il  risu  in  the 
temperature  of  the  body. 

Heat  eni  ployed  in  the  form  of  a  cmtery  acts  as  a  counter- 
irritant.  Tlie  custom  of  ' '  flri  iig  "  stiff  joints  is  a  very  old 
one.  The  PaqueUn  cautery  is  used  nnth  advantage  over 
the  region  of  the  spine  in  many  eases  <if  chronic  pjiralysis, 
The  application  is  not  tto  painful  hh  might  be  supposed 
[if  the  instrument  is  at  a  white  heat). 

[Warm  am»  Hot  .Air-Baths have  several  uses  in  medical 
practice.  In  KnssLi  it  hati  long  been  customary  to  enclose 
imnmture  and  feeble  infanta  in  a  i-eceptacle  in  which  an 
elevated  temperature  could  be  maintained.  Ci'ed^  and, 
more  recently,  Tarnior,  of  Paris,  have  brought  this  nii<thod 
into  general  notice,  and  a  couiviise,  or  warming  crib,  after 
the  model  suggested  by  the  latter,  has  become  quite  well- 
koown.  In  it  an  infant  is  enclosed  by  double  walls  and  a 
glazed  cover,  and  the  temperature  is  maintained  by  water 
in  the  space  between  the  walls  or  in  the  double  bottom, 
heated  by  a  lamp.  C«»mbustiuii  is  regulatal  bya  mechani- 
cal contrivaucf  and  tbei-nioniL-tor.  Dr.  Jolm  Itartlftt  de- 
acribed  '  the  detnils  uf  construction  of  such  a  crib  and  how 
tOQseit.  In  BartU^tt's  erib  an  inside  temperature  of  fiC 
to  93*  F.  was  maintained  by  water  at  1^2°  F.,  the  air  of 
the  room  being  70'. 

In  dropsi(^l  cases,  especially  with  those  of  acute  nophri- 
tif,  ami  when  it  is  expedient  to  avoid  disturbance  and  effort 
6ucli  as  might  attend  the  use  of  a  hot  tub-bath,  it  is  some- 
times customary  to  resort  to  a  bath  of  hot  air,  thus : 
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By  moans  of  afrftlUL^- work  of  wire  or  wood  thobed-cloth- 
iug  is  8Up|K>rted  so  as  to  leuvu  a  tivo  space  about  tliu  l>ody 
and  limbs  uf  a  ixitiont,  and  iuto  this  space  a  curccat  of  hot 
air  i»  dirt>ctc(l  through  a  coui<.'ul  irou  pipe.  This  pipe 
imsAcs  lioHzoii tally  thi-ougli  a  nietuUic  box  (which  at  other 
liiiiuB  BLTvos  as  II  container  fur  the  iippar»tug),  which  keeps 
tilt)  iKHl-dothing  from  coiitiirt  with  the  hot  pipe.  Outside 
of  tho  box  the  pipe  bends  downwai-d  at  a  right-iiugle  and 
in  it^  lower  end  id  placed  an  alcohol  lamp.  To  secure  a 
current  of  air,  a  smalt  opening  should  be  left  at  some  con- 
venient plac«  under  the  bed-coverings.  It  is  also  well  to 
put  a  ftihlwl  blanket  under  the  patient  to  absiorb  the  sweat 
and  avoid  soiling  the  mattress.  When  [tersplration  does 
not  resulily  octnir.  it  has  lieen  found  that  anointing  the  sur- 
face of  the  Utiy  with  oil,  or  somo  variety  of  pi.'trolate,  will 
quickly  start  iU  How,  and  it  is  usually  so  abundant  as  to 
Biiturate  wJiat*wr  »  l>cncat]i  tho  iwitieut.  To  an-est  the 
Uow,  dry  thosWa^UHkly  with  a  warm  towol.] 

Moist-Hkat  is  taitA  more  preju<licial  and  few  |H-oplo  are 
able  to  remain  i«*  Ta(>or-bath.  at  a  temperature  of  120" 
F.,  for  more  than  »  few  minutes. 

The  effects  exjKoettwd  by  those  expi>sed  to  a  great  heat 
vary  with  the  le«p«mtan>,  tho  duration  of  exposure,  mois- 
ture of  the  air.  and  tb*  amount  of  elTete  material  in  the 
atmosphere.  The  ri«*  MOsation  is  usually  agreeable  ;  hut 
this  is  sucwedeci  by  om*  of  lu-ut  and  oppression,  which 
is  relieved  U  pwspinilion  becomes  jn-ofuBe.  Tho  initial 
stimuL-ition  of  the  nerrous  and  muscular  syHtenis  is  rapidly 
followed  by  a  feeling  of  huigtior  and  depn-ssion,  so  that 
mental  effort  w  an  exertion,  and  there  is  a  tendency  to 
diszindssand  faintnees.  If  tlie  temin-raturo  continues  to 
rise,  or  is  long  maintained,  the  symptoms  induced  resemble 
those  of  sunstroke.  A  person  exposed  to  a  high  degree  of 
heat  is  safe  so  long  as  his  temju-niture  docs  nvt  rise  more 
than  t«n  degrees  above  tite  norniiil. 

The  usual  rause  of  death  in  pi^ople  exposed  to  a  high 
(l«gn.'>e  of  ttmp^^rature  is  heart-fjiilure.     The  canlJac  my- 
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osin  ooEigulates  at  a  temporaturo  of  115"*  F.,  aad  oven  at  a 
much  lower  t«m[»erature  its  condition  is  seriously  aft'ect*!d. 
The  rui^ulatlve  heal-nu'diuiii^in  i»  unabk  to  withstixml  the 
strain  of  too  groat  an  extornal  heat,  or  of  too  pi-olouged  an 
exposure  to  a  great,  l)ut  less  de^tn^^  of  heat.  It  is  possi- 
ble that  the  chain  of  evenU  li;;iiling  to  death  may  uot  take 
exactly  the  samo  course  iu  every  case;  but  there  can  be  uo 
doubt  that  a  high  temperature  increases  metabolism  oE  the 
various  ttS8a(i».  Mammalian  rauM;le»  bemme  rigid  iit  lt>0° 
F.,  hut  death  always  occurs  before  tliat  temperature  is 
reache<l  by  the  blood. 

Gkn'eral  Baths.— It  may  he  convenient  to  indicate  the 
temperatures  of  rarious  baths  : 

Cold,     below  70°  F. 
Tepid,    from    &:>"  to  65"    F. 
Warm,     "       !Hi°  "  104°  F. 
Hot,  "      1113"  "  llO"  F. 

The  effect  of  an  indiffereut-,  or  tepid-bath  is  not  very 
marked,  and  is  almost  coutiue  J  to  the  peripheral  extremities 
oi  the  nei'vcs.  There  is  no  excitation  of  the  nerve-centres 
or  of  the  circulatory  system.  Neither  the  pulse  nor  the 
secretiout}  aro  affected,  and  the  temperature  of  the  body 
remains  unaltered. 

A  general  wann-buth  produces  sensations  which  are 
commonly  agreeable.  The  pulse  and  nwpiration  become 
fmore  froiiuent,  and  there  is  dilatation  of  the  blood-vessels 
of  the  skin  followed  by  perspiration. 

Hot  baths  are  more  easily  home  if  the  temjierature  of 
the  water  is  gradually  raised.  If  a  bath  is  very  hot  the 
pulse  is  greatly  increased  in  fre<|uency  and  the  respiration 
bccnmes  anxious  and  quickened.  Thei-e  is  a  sensation  of 
throbbing  in' the  head  and  the  blood-veHHels  pulsate  via- 
leolly. 

Hot-baths  are  employed,  therapeutically,  in  the  eariy 
stages  of  a  cold  ;  in  bronchitis  ;  in  Ibe  treatment  of  renal 
and  biliary  colic  ;  in  Bright's  disease ;  in  chronic  rheu- 
matism, and  in  painful  menstrual  disorders. 
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The  duration  of  a  bath  will  depend  on  the  age  and 
strength  of  the  patient ;  ou  the  uuluro  of  the  affection 
from  wliich  he  suilei-s ;  an.l  on  tho  tompc-rature  of  the 
water.  A  very  hot  bath  can  be  borne  Eur  ouly  a  few 
minutes;  bub  in  Bomy  chrouic  skin  diseases  patients  are 
kept  in  a  tepid-bath  for  many  con^cuti^e  horn's. 

Vapor  Baths. — In  addition  to  the  bath  of  water,  heat 
may  be  applied  to  tin*  body  in  the  fonn  of  vajwr.  This  is 
commonly  known  as  a  vapor-hath  and  it  assumes  two 
forms — one,  in  which  the  vapor  is  inhaled,  as  in  au  ordi- 
narj*  Russian-bath;  the  other,  in  which  steam  is  applied  to 
ihe  body  enclosed  in  a  box,  the  head  protniding  thmtigli 
an  aperture  in  the  lid.  A  vapor-bath  is  usually  given  at 
a  higher  temperature  tlian  a  water-bath;  hut  122*  F.  is 
the  Hmit  which  is  readily  borne.  The  vapor-bath  produces 
profuse  perapiratiou  and  is  useful  in  a  great  number  of 
pajuful  chronic  afifectiuus.  [Vapor-baths  containing  lime 
are  also  customary  in  cases  of  nieiiibrauous  ci-onp.]  In 
the  Turkish-bath  [—where  dry-heat  is  used  instead  of  hot 
vapor,  as  in  the  Russian-bath— ]  the  patient  has  a  cold 
doudie  before  going  into  thy  open  air,  to  contract  the 
bloud-vesseU  of  the  skin. 

Fahtul  Bath.**.— The  locjil  application  of  heat  in  the 
form  of  a  douche,  font-bath,  or  sitz-hath  has  much  the 
same  effect  as  a  general  warm-bath,  but  on  a  smaller  scale. 
The  blood-vessels  are  dilated,  and  the  vascular  distension 
extends  to  the  adjacent  parts. 

[Vaginal  douches  of  water  at  alwut  115°  F.,  or  higher, 
are  very  commonly  used  for  i-elief  of  pain  and  congestion 
in  pelvic  viscera.  To  obtain  this  eflfect  the  douche  must  be 
as  hot  as  can  be  homo  without  distximfort  when  a  glass  or 
hard-ioibber  nozzle  is  employed,  and  it  must  be  continued 
for  at  least  twenty  minut«>8  to  secure  firm  contraction  of 
blood-vessels.  To  favor  this  coiuHtion  salt  is  often  added 
to  the  water  until  it  has  a  specific  gravity  slightly  greater 
than  blood-serum,  and  thus  promotes  osmosis  outward ; 
and,  when  practicable,  the  patient  takes  the  douche  wliile 
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Ijingon  the  back  with  the  pelvis  raised.  Akin  to  this  is 
tbeuse  of  hot  wat^r  for  arresting  capillai-y  bleodiDg.  In 
both  cases  it  is  found  that  rasciiiar  contraction,  following 
the  use  of  hot  water,  is  much  more  persistent  than  when 
colli  water  is  employed.] 

A  hot  foot-bath,  with  or  without  the  a<ldition  of  luuti- 
tard,  is  useful  at  the  onttet  of  a  cold,  and  a  sitzbiith  ig 
frequt-ntly  restarted  to  by  women  whose  mr^nstrual  flow  is 
nrUirded  or  suspended.  In  the  case  of  the  sitz-liath.  the 
effect  is  produced  by  dilatation  of  the  bloo<l-vessets  of  the 
peKic  viscera. 

There  are  many  diffei-ent  kinds  of  composite  licjiiid 
baths,  such  as  the  sea-water  hath,  alkaline-bath,  uitro- 
niuriatic-l>ath.  bran-bath,  seaweed-bath,  pine-leaf -hath,  the 
mufitanl-bnth.  and  so  on. 

Poultices  and  fomentations  are,  practically,  local  hot- 
bath^  applied  to  a  {tortiou  of  the  ttkin.  A  poultice  is  com- 
posed of  materials,  such  as  ground  Hneeed,  which  swell  up 
on  tlie  apphcation  of  boiling  water.  They  ai-e  applied  hot 
to  inflamed  portions  of  the  skin,  to  promoU)  absorption 
or  disintegration  of  the  pi-oducta  of  infl.'imniation.  The 
warmth  and  moisture  relax  the  tissues  an<i  abate  the  ten- 
sioD  due  to  inflammation.  When  matter  has  formed. 
IKJultices  or  fomentations  facilitate  its  pa.'Jsage  to  the  sur- 
fac«»  and  subsi-ijuent  cxpulsiun,  and  limit  the  spread  of  iu- 
flamraation  in  other  directions.  They  also  prevent  evapo- 
ration from  tlioskin;  the  water,  being  held  by  the  pulta- 
ceous  mass,  does  not  penetrate  the  skin  and  prevents  it 
from  becoming  sodden.  Dry-heat  would  cause  irritation, 
and  the  simpb-  application  of  hot  water  would  injure  tlie 
skin  hy  imbibition. 

Cold.— The  general  effect  of  cold  upon  the  system  is  to 
lower  vital  activity  and  metaboliiini  of  the  tissues.  Cold, 
.however,  varies  in  its  effects  according  to  the  degree,  dura- 
*tion  of  exposure,  and  the  extent  and  manner  of  its  applica- 
tion. Moderate  cold,  applied  for  a  brief  interval,  acts  as  a 
tonic  and  is  followed  by  a  stage  of  reaction.    Dry  cold  is 
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much  less  injurious  iu  its  effects  than  moist  cold  or  cold 
accompanied  by  wut.  Imniuraioii  in  water  cools  much 
more  rapidly  tliau  exposuitj  to  air  at  thf  Hunie  tomjHjrature, 
and  a  constant  renewal  of  the  coohng  medium  mateinally 
hastens  reduction  of  tho  tcmiKsnitiiiw  of  the  body.  It  is  a 
coniiuon  e:(i)erieucu  that  sitting  iu  a  draught  of  ouly  mode- 
rately cool  air,  18  much  more  hkely  to  produce  a  chill  than, 
a  lower  temperature  when  the  air  is  slill. 

Oue  of  th«  first  effects  of  cxposuii?  to  extreme  cold  is, 
aCtor  a  brief  period  of  congestion,  contraction  of  hlood- 
veesels,  the  capillaries  contracting  to  such  an  extent  as 
to  prevent  the  passage  of  blood-oorpuscles.  The  diniin- 
iflhed  metabotiam  which  quickly  ensues,  influences,  first 
and  chiefly,  the  central  nervous  system,  especially  the  brain 
and  those  centres  which  are  concerned  in  the  maintenance 
of  consciousness.  This  condition  is  intensified  by  the  slow- 
ing of  the  heart  and  interference  with  respiration.  The 
result  i«  the  prt>ductiou  of  drowBiness  which  is  akin  to 
sleep,  but  diffej-s  from  it  in  its  tendency  to  pass  insensibly 
into  death. 

Some  warrn-bloodud  animals— scattered  members  of  seve- 
ral groups  of  mam  nin  ha— assume  every  year  a  cuudition 
of  hibernation  or  winter-sleep.  The  heart  beats  slowly, 
the  respirations  ait)  few  and  far  Iwtwcen,  and  there  is  a 
diminished  activity  of  the  tissues,  the  various  functions  o£ 
the  body  being  practically  held  in  abeyance.  This  condi- 
tion is  due  p;irtly  to  cold,  but  not  entirely,  for,  in  the  case 
of  the  donnouso,  the  auimal  will  fall  into  its  winter-sleep 
at  a  temperature  considerably  higher  than  that  at  which 
it  awakes  in  the  summer.  The  influence  of  cold  on  the 
frog'.-*  ht-art  closely  resembles  that  of  atropine.  Both  di. 
minish  the  number  of  beats,  prolong  and  strengthen  tho 
systole,  prolong  the  diastole,  and  increase  ibe  diastolic 
dilatation  of  the  ventricle.  The  diastole  is  prolonged  much 
more  than  the  systole. 

Cold  may  be  applied  in  the  form  of  a  cold-bath;  as 
a  douche:  by  wet-packing;  by  cold  coropre3.se8;  in   the 
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form  of  an  ico-bag,  or  by  irrigations,  lotions,  or  injec- 
tions. 

MoiHT  Cold. — Colil-batlis  liave  a  marked  iafliieiice  iii 
loweriug  not  oa\j  the  surface  heat,  bat  the  tomperature 
of  the  body  generally.  Inim*;ndon  of  a  patient  in  a  bath 
at  60*  F.  for  ten  miriutesi  reduciKl  the  axillar>'  temperature 
from  normal  to  i'4.6''  F.,  and  tem|>erature  in  the  rectum 
,bya  degree  and  a-lialf.  The  temperature,  even  after  pro- 
raged  immersion,  is  rapidly  rest<»red,  the  normal  being 
usuaDy  regained  in  a  little  orer  half  an  hour. 

The  ftrst  effect  of  a  cold-l«ith  is  to  produce  shivering; 
blueuc^s  of  the  Him,  n<>se,  and  extremities;  a  fall  in  the 
temperature  of  the  skin;  a  quickened  pulse,  and  convni- 
sire,  sobbing  Iireathing.    A  condition  of  reaction  six)n  en- 
sues, the  skin  becomes  mddy  and  flowing,  the  bi-eathing 
ftlU  and  easy,  and  the  puLw  quick  and  strong.     If  the  bath 
is  prolonged,  a  condition  of  deprotwion  again  eusufis,  the 
patient  gets  blue  and  shivers,  and  e.iperiences  a  feoUng  of 
depressioa  and  wretchedness.    The  art  of  taking  a  cold- 
hfaath  13  to  stay  in  it  jnsL  suificioutly  long  to  ensure  a  good 
;tion.    The  explanation  of  a  feeling  of  mental  exhib 
laration,  which  is  experienced  by  healthy  people  after  tak 
ing  a  cold-bath,  is  tluit  there  is  contraction  of  the  ves- 
l^aels  of  the  skin  and  an  increased  blood-supply  to  internal 
>rgans. 

The  effect  of  a  oold-douche  is  very  much  the  same  as 
that  of  a  cold-bath,  but,  as  it  exerts  a  much  more  de- 
pressing influence  on  the  syst«ni,  it  must  be  of  short 
duration. 

In  wot-i»acking  the  patient  lies  extended  on  two  blan- 
kets, over  which  is  placed  a  shet^t  wrung  out  as  dry  as  jmwj- 
sible  with  cold  water.  The  patient  is  then  enveloped  in 
the  sheet  and  tucked  in  tightly  with  the  blankets  and  is  left 
,  to  perspire  for  as  much  aa  ho  is  worth.  Tliis  wet-pack  is 
irgely  employed  in  a  number  of  diseases,  including  &|K'ctnc 
fevers.  rhenniati.tm.  and  inflammatory  affections. 
Dky  Cold.— An  ice-liagto  the  spine  has  been  extensively 
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lauded  as  a  remedy  for  sea-sickness,  and  for  many  func- 
tional nervous  diseases. 

[Probably  one  of  tho  most  efficient  and  convenient  means 
of  obtaining  a  localized  low  fcciripoiuturo,  without  muss  or 
nioisturo,  is  thu  cold-coil  made  of  snialliudia- rubber  tubing. 
Tho  coil  is  Ijiid  upon  the  surface  to  bo  trt^ated  ;  one  end  of 
the  tubing  is  put  into  an  elevated  bucket  containing  ice 
and  water,  and  the  other  into  a  receptacle  lower  than  the 
coil.  The  How  is  started  by  suction  or  by  tilting  tho  tube 
with  a  syringe,  and  the  tnl^e  then  acts  as  a  siphon.  The 
flow  may  be  regulated  by  tying  a  knot  in  tho  outlet-end 
and  tightening  or  loosening  it,  accoiyling  to  cii-cunistances. 
With  care  to  exclude  fragments  of  lint,  straw,  etc.,  which 
would  choke  the  tube  ;  by  arranging  the  coils  to  prevent 
their  obstruction  by  pressure,  and  by  keeping  a  aupply  of 
water  in  the  reservoir,  the  ilow  is  constant,  J 

The  cooling  lotion,  so  generally  cTnjjloyed  in  surgical 
affections,  consists  of  two  and  a-half  ounces  of  alcohol 
and  half  A  pint  of  water,  with  or  without  the  addition  of 
four  drachms  of  nJtrate  of  potas.'^iuni  or  chloride  of  ammo- 
nium. 

The  use  of  ether  sprayed  on  tho  part,  as  a  moans  of  in- 
ducing local  anajsthosia,  is  &o  well  known  as  to  call  for  but 
little  comment.  The  ethor  must  be  the  pure,  aujesthetic 
ether,  and  its  effects  are  available  only  for  minor  opera- 
tions.  A  certain  amount  of  pain  is  experienced  as  tho  jiarl 
thaws,  and,  in  people  of  feeble  circulation,  chilblains  some- 
times result. 

[Ethyl-chloride  has,  of  late,  come  into  u»e  a»  an  addi- 
tional means  for  quickly  producing  local  insensibihty.  It 
is  exti-emt'ly  voIhUIr,  and  lia,H  to  be  kept  in  strong  glass 
containers  which,  for  convenience  in  using,  ai-e  closed  firmly 
by  means  of  a  metallic  screw-cap.  On  the  removal  of  the 
cap  a  fine  strei»m  of  the  hquid  issues  with  sufficient  force 
from  the  pin-hole  orifloe  to  bo  projected  several  foot,  and, 
being  directed  upon  tho  part  to  be  affected,  it  evaporates 
rapidly  and  the  skin  is  frozen  within  a  few  seconds.] 
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CLIMATE 

Ofaangeof  airand  tho  selection  of  astiitablehealth'resort 
are  irajKirtarit  accessory  modes  of  trcatincut. 

Evory  autumn  thousands  of  invalids  rush  off  to  tho 
Kiviern,  aiid  do  not  return  to  our  shores  until  thu  summer  is 
well  iidvanced.  They  put  up  with  high  charges  and  a  good 
deal  of  inconvenience  for  the  sake  of  sunshine  and  the  beau- 
tiful climate.  It  is  quite  an  open  question  if  some  of  them 
would  not  do  equally  well  if  they  wintered  nearer  home. 
The  choice  of   a  health-resort  for  con.suinptives  is  a 

_mait«r  of  vital  importance.     Formerly  they  wore  packed 
'  to  Madeira,  hut  now  the  high  Alpine  stations  find  more 

'favor,  and  the  cry  is  for  a  high,  dry  climate,  and  not  for  a 
mild,  relaxing  situation.  Chronic  broncliitics  do  l>a<Hy  in 
Rngland  during  tho  winter,  but  their  life  is  by  no  means 
an  unpleasant  one  if  they  can  afford  to  winter  abroad. 
People  who  are  nouralgio  or  rheumatic  soon  discover  that 
they  cannot  live  on  clay-soil,  and  that  their  house  should 
bo  built  oithL'r  on  sand  or  gravel.  Thf*  be.tt  situation  for 
their  rtsidence  is  on  the  slope  of  a  hill  facing  either  due 
south  or  southwest.  Rooms  with  a  northern  aspect  are 
quite  undesirable  iu  northern  latitudet;. 

A  sea-voyage  is  one  of  the  clieapest  and  most  comfort' 
able  means  of  obtaining  fresh  air  at  the  disposal  of  th*' 
convalescent,   and  many  lines  lay  themselves  out  to  ac- 
commodate tourists  and  invalids. 

A  ijersou  with  an  inherited  taint  of  phthisis  nood  not 
have  a  bad  time  of  it,  provided  only  tliat  ho  luis  means.  A 
well-known  writer  on  consumption  says :  "Let  those  who 
liave  money,  and  to  whom  there  exists  no  necessity  for 
increasing  iheir  means,  visit  the  iuteivsting  and  beautiful 
parts  of  their  own  country.  Let  thenigo  abroad  and  see 
what  is  new  in  institutions,  wonderful  in  natural  pheuo- 
mooa,  grand  in  natnre  and  worthy  of  study  in  art  A 
long  and  healthy  sea-voyage  may  convey  them,  in  renewed 
vigor,  to  the  calm  and  even  climates  of  Tasmania  or  New 
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Zealand,  or  tho  morebracingairoE  South  Australia.  Hero 
let  tliotn  live  on  horsolidck  and  enjoy  all  tliat  in  uv\v  and 
exciting  in.  these  vounger  nations  of  tho  earth.  The  ex- 
tremes of  climate  aro  not  forhiddon  them,  and  a  winter  in 
Canada  or  a  summer  in  Norway  may  lt*nd  thf  rn  new  vigor. 
In  the  pure  and  invigorating  air  of  tlie  upper  regions  of 
Mexico,  Oregon,  or  Peru ;  in  the  exciting  atniosphei-e  of 
the  Cape,  are  to  l>e  found,  it  ia  tmul,  fre^h  plo^mui-es  to  the 
senses  and  stimulants  to  the  nervous  and  muscular  powers, 
such  as  must  be  experienced  to  be  described.  But  man 
can  liear  and  even  profit  \*y  all  exti-omes.  The  r<?laxing 
influence  of  Oi-ocian  or  Koraan  plains  or  of  Kgypt ;  the 
fresh,  dry,  and  calm  desert-air  ;  the  life  lived  in  tents,  are 
spoken  of  by  travellers  as  giving  new  vigor  from  the 
healthy  tone  wliich  is  imparted  to  nervous  and  miiHcid.ir 
powers.  Wc  have  all  met  with  men  who  have  done  much 
of  this— cultivated  men,  antl  not  mere  idlers — wanderers 
of  neceHsity  and  of  liking,  who  have  fought  off  the  inher- 
ited taint,  and  who  have  lived  to  old  ago,  hardy,  vigorous, 
and 'temperate  in  all  things.'  And  this  (which  need  not 
bo  an  altogether  sel  fish  exisbetice.  hut  may  include  mauy  to 
help  and  much  that  is  useful  to  do)  is  one  of  the  high  and 
pm-o  enjoyments  which,  in  certain  cases,  money  is  permit- 
ted to  purchase. " 


[The  greater  or  less  degree  of  heat  to  which  a  country 
is  subject  constitutes  the  controlling  agency  in  ititlueucing 
climate,  this  being  cliicfly  determined  by  its  Latitude.  As 
a  general  i*ule,  the  gi-eatesfc  degree  of  heat  prevails  in 
countnes  lying  beneath,  or  close  to,  the  equin(x:tial  line, 
the  temperature  decreasing  in  direct  ratio  to  the  distance 
from  that  line.  There  are,  however,  numerous  subordi- 
nate phenomena  tending  to  modify  the  climate  of  different 
districts,  first  of  which  maybe  mentioned  the  agency  of 
largo  areas  of  land  in  the  form  of  continents,  which  influ- 
ence climate  by  distributing  heat  and  thuB  elevating  the 
temperature.     Au  illustration  of  this  elTuct  of  contiguous 
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countries  upon  temperature  may  be  had  by  a  comparison 
of  that  portion  of  Euroiw)  occupying  tlie  temperate  Jati- 
tudc,  with  the  corresponding  zono  in  North  America..  If 
wo  trace  upon  the  niap  the  course  of  the  forty-fifth  parallel 
of  latitude,  we  shall  find  that  it  travei-ses  the  semi-tropical 
n-gions  of  Northern  ItiOly  and  Soiitlicrn  lYancc,  hut,  cross- 
ing the  Atlantic,  it  passes  through  the  centre  of  Maine, 
where,  for  a  period  of  four  or  five  niontlis  of  each  year, 
the  ground  is  covered  with  several  feet  of  suow,  and 
through  Lower  Miuaesot^,  where  snow  seldom  thaws  dur- 
ing the  winter  months,  reaching  the  Pacific  at  (Jregon. 
Here  a  milder  climate  prevails,  with  a  snowfall  of  hut  a 
few  inches  ;  vegctiition  heiug  altoul  a  month  in  advance  of 
that  part  of  Ne^v  York  occupying  the  same  latitude. 

The  chief  cause  of  tho  milder  climate  of  tha  Eastern 
hemisphere  is  the  heat  proceeding  from  tho  warmer  land- 
areas  lying  south  of,  and  '^nthin,  the  torrid  zone.  It  is 
well  known  that  large  masses  of  boat  traiisniitttMl  by  the 
sun  are  accumulated  and  radiated  by  the  cni-th  in  the  tor- 
rid zone  ;  and  since,  in  the  Extern  hemisphere,  the  land- 
area  within  the  tri)pics  ia  nnich  greater  than  in  tlie  West- 
oru,  tho  amount  of  heat  received  and  radiated  by  Africa, 
Arabia,  and  India,  situated  in  the  low  latitudes,  greatly 
exceeds  the  quantity  accnnuilatcd  by  the  corresponding 
portions  of  South  America,  the  comparativo  area  of  which 
is  much  smaller.  In  like  manner,  the  temjMi-raturcof  the 
Northern  hemisphere  is,  as  a  rule,  warmer  than  that  of 
the  Southern,  on  account  of  its  more  extended  land-area. 
It  should  be  remarked,  however,  that  the  cHmato  of  cer- 
L-iin  portions  of  the  coast  in  both  hemispheres  is  niodifiod 
not  only  by  the  atmoepheric  currents,  hut  also  by  the  influ- 
ence of  large  ocean-currents  of  heated  waters  pi-oceeding 
from  the  torrid  zone.  Thus,  the  climate  of  England  is  ren- 
derwl  softer  than  that  of  the  coiTesponding  land  upon  the 
continent  of  Europe,  frf»in  the  effects  of  the  warm  waters 
of  tho  Gulf  Stream  ;  while  a  similarly  warm  current  in 
the  Pacific  Ocean,  failed  the  Kuro  Siwo,  the  existence  of 
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■which  was  first  shown  by  Commodore  Porry,  exercises  a 
like  inHuetice  in  moderating  the  climate  of  Japan  and  tha 
islands  in  the  viciuity. 

A  further  comparison  of  the  climates  of  Km'ope  and  the 
United  States  will  show  that  both  the  humidity  aad  the 
tenifwratm-R  of  the  atmosphere  are  influenced  Ly  the  uon- 
flguration  of  the  laud.  It  has  been  fomid  by  long-con- 
tinued observations  that  three  fourths  of  tbe  number  and 
force  of  the  winds  recorded  in  the  belt  lying  between  30" 
and  60°  north  latitude  come  from  a  westerly  direction. 
In  America  these  westerly  aerial  currents,  hwlen  with 
moisture  evaporated  from  tbe  North  Pacific  Ocean,  are 
reudeix-d  arid  and  cool,  especially  in  tlie  colder  seasons,  by 
being  deflected  upward  in  their  passage  over  the  elevated 
rnountiviti  ranges  of  the  Sierra  and  Rocky  MouiiUiins, 
which,  extending  in  the  form  of  a  lofty  and  almost  un- 
broken barrier  along  tlie  western  coast  of  the  United 
States,  condense  suddenly  the  moisture  conveyed  in  the 
atmosphere.  The  consequence  is,  tbat  wliilw  u|K>n  the 
wc&teru  slope  of  these  mountains  the  raiofall  exceeds  that 
of  any  other  part  of  the  United  States,  amounting  to  sixty- 
ftve  cubic-inches  for  tlie  year,  at  jwints  \em  than  two 
degrees  of  longitude  east  of  these  mountain  ranges  the 
average  rainfall  reaches  to  but  seven  and  one-half  cubic- 
inches.  The  soft,  humid  breezes  from  the  ocean  having, 
in  this  manner,  parted  with  their  heat  and  moisture  at  the 
elevations  to  wbidi  they  ai-c  carried,  the  climate  of  tlio 
interior  is  i-eudvivd  drivr  and  cooler.  On  the  other  hand, 
the  west  of  Eui-ope,  within  a  corresponding  latitude,  pre- 
sents no  such  lofty  wall  of  talilelands  and  mountains; 
hcaoo  the  warm,  humid  sea -atmosphere  proceeding  from 
the  Gulf  Sti-eam  is  carried,  unobstructed  and  but  grwlually 
modified,  over  the  entire  continent. 

From  the  above  statements  it  will  Iw  seen  that  iso- 
Ihermal  lines,  or  Unes  which,  as  was  first  indicated  by  Hum- 
boldt, connect  places  on  tho  earth  having  the  same  aver- 
age temperature,  aro  not  necessarily  .determined  by  the 
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distance  of  these  places  from  the  equator.  Furthormoro, 
while  the  cHmate  of  any  given  locality  is  established 
chiefly  by  its  latitude,  it  is  Ifir^jfly  iiiodifieil  by  itslieight 
and  its  imnifMliate  Kurruuu<liitgH — such  as  large  bodies  o£ 
water,  raountaius,  or  forests. 

EquatMlity.— A  distinguishing  featui-e  of  American  cli- 
nuato,  taken  as  a  whole,  as  compared  with  that  of  Europe, 
is  found  in  the  irregulnr  disturbances  aud  clumgcs  that  oc- 
cur in  the  temperature,  humidity,  quantity  of  rain,  winds, 
and  doudiiiess.  The  climate  of  Europe  is  comparatively 
equable,  whereas  that  of  North  America  is  quite  the  re- 
verse; one  result  of  which  Is  that  tho  prevalent  type  of 
ve^tation  is,  in  each  country,  pecuhar  to  itself.  At  New 
York,  Charleston,  St.  Louis,  and  Fort  Snolliiig,  the  month- 
ly range  of  temperature  is  much  higher  than  is  found  any- 
where upon  tho  continent  of  Europe  ;  while  a  still  greater 
contrast  occurs  in  the  comparative  oxti-emoe  of  heat  and 
cold  experienced  on  these  two  continents  in  winter  aud 
iu  summer.  Thus,  it  bus  bovn  observed  by  Humboldt  that 
tho  climate  of  Kew  Yoric  combines  tho  summer  of  Rome 
with  the  winter  of  Coijenhageu  ;  while  at  Quebec  is  found 
the  summer  of  Paris  contrast<?d  with  tlie  winter  of  St. 
Pctei-nburg.  In  Em-ope  the  wiutei-s  are  warmer  and  the 
summers  cooler. 

Thi.s  high  temperature  and  dryness  of  the  atmosphere 
prevailing  in  the  United  States,  as  cnmpareil  with  the  low 
tempei-ature  and  damp,  foggy,  cloudy  atmosphere  of  the 
west  of  Eurojie,  is  extremely  favorable  to  the  growth  of 
certain  fruits  aud  plants,  particularly  the  apple,  whe-at, 
and  the  better  cereala;  whereas,  owing  to  the  excessive 
dryness  of  the  atmnsphere,  Englisli  grasses  require  espe- 
cial attention  soutli  of  tlie  latitude  of  Philadelphia,  and  are 
difficult  of  cultivation  under  any  circumstances  south  of 
the  thirty-eighth  parallel.  (The  latitude  of  Washington, 
I»uiBvilIe,  and  San  Francisco.) 

Character  of  Soil.— The  climate  of  a  locality  is  materially 
influenced  by  the  character  of  its  soil.     In  chalky  or  hme- 


■tone  dntncto,  cr  vfaeiv  sod  is  awsdjr  or  gravelly,  the  rain- 
fall disappevs  qokUj  bv  p^rcolaiioti,  loaviug  the  gruund 
dr}',  and  the  atmospbere  is  thus  ivnclen-d  lo}>«  damp.  Lo- 
calities in  which  such  soils  abound  are  free  from  all  mal- 

tirious  t'xhiUations.  Miir^hy  (iL-itricts,  on  the  othi-r  haad, 
tiro  provurbialiy  unhealthy,  fr«>m  the  fact  tliat  they  give 
Hho  Iu  oortnin  poisonous  agents,  either  the  pi-oduct  of  vegd- 
(iihlo  dcrompaiitioD,  or,  in  acconlance  with  another  theory, 
nil  I'xudution  from  the  earth  favored  by  conditious  of  heat 
Hiul  iHointure. 

HiMuly  soils  not  only  absorb  rapidly  the  rain  that  falls, 

but  aXm  any  noxious  efHiivia  tliat  may  be  containiMl  in  tho 

1  HtMttwphk'iv.     ThvY,  moreover,  retain  their  heat  for  a  rmicb 

rk^^vr  tilth!  thnil  clay  soils  or  garden  ground,  and  on  this 

I  ih,kv  UM]d  to  prf-vont  the  suddt>n  cooling  of  the 

j^'itoMi  M'hii-h  is  esiiecially  liable  to  occur  shortly  after 

^MiuUtWh,    Iu  this   manner,  by  modifying  any  sudden 

'         <     i'">ui  iKvtt  to  cold,  sandy  soils  exercise  a  consider- 

<  'n^>  tit  r«>iidoriiig  tho  climate  more  eqimble,  and 

1^  lilt  t'xt>iiipti«ui  from  those chang^es  of  temperature 

1^1  ItiiuiilMl  to  tht<  invalid.     Thi)se  localities  in  which  the 

Ii,.  il iilwv>ll  li»  i*oini»«.>wU  largely  of  clay,  form  unhewtthy 

(  li.thktidtoii,  Ihi"  air  hoing  rendered  damp  and  cold, 
..i.t  i«i'»Hlm'Mvo  of  rltt^uniiitisms,  colds,  catarrhs,  and  con- 

<  •'Ilk  U  U  rxMimrkuble  in  the  lustory  of  mankind  how 
HMh»  ln«  l'«'*^'*  hitht-rto  uiulerst*M>d  concerning  the  buno- 
lUvhl  hithionco  nxea-iapd  upon  any  locality  by  the  near 
iiUMH'ttt^'  *'r  foii^tN  and  tlie  injurious  otTocts  that  must 
liutvlUbly  f»IKtw  the  wholesale  destruction  of  them,  such 
,  ■  1  .  ..  rv(tMtt«nly  rommitu-d  in  the  United  States  dur- 
i>. ,  iiL,  ( .',  1  ijHrtrter  of  this  century.  Forests  serve  to  re- 
hliit  Mil'  l«ttt  In  tl"'i'  1  I',  roots  and  tJio  surrounding 
yi»(tntl,  iiK'l  """«  consmuto  natural  reservoirs  of  water. 
«h*(h  fot'd  t'*!!"  water-courses  throughout  the  summer. 
\\\  i^ttiAlInK  Iho  watery  vapors  absorbed  by  their  roots 
t\\W\  »l»t»  •wrOt*  Wif^y  contribute  to  render  tho  air  more 
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humid,  and  thus  moderate  the  extreme  cold  of  winter  and 
the  heat  of  niid-siimmcr;  and  when  this  ascending  vapor 
comos  in  coatact  with  the  higher  and  cooler  layer  of  the 
atmosphere,  it  becomes  condensed  into  clouds,  and  these, 
ill  falling,  produce  frequent  refi-eshiiig  showers  in  local- 
ities which  would  otherwise  sutler  for  the  waut  of  rain. 

Upon  the  other  hand,  in  districts  that  have  been  robbed 
by  man  of  their  forest  covering,  the  land  exposed  to  the 
direct  rays  of  the  sun  acquires  a  temperaturo  more  elevated 
than  that  of  the  atmosphere,  and,  becoming  heated  and 
dusty,  it  is  after  a  while  deprivod  of  all  vestiges  of  vege- 
table life,  and  is  no  longer  capable  of  sustaining  a  large 
population.  Instances  of  the  deleterious  effects  upon  the 
soil  and  climate,  and  the  consequent  partial  depopulation 
cif  entire  distritrls,  pixiduced  by  the  ».>xtirpation  of  forests, 
are  found  iu  the  valley  of  the  Euphrates,  in  China,  in 
Northern  Africa,  and  in  very  many  countries  bordering  on 
the  Mediterranean  Sea.  There  exists  every  reason  for  con- 
cluding that,  at  no  very  distant  period,  siiuilar  changee 
will  be  experienced  iu  Ohio,  Michigan,  Indiana,  and  other 
Western  StaU'S,  where  the  wholeside  destruction  of  ti-ees 
lias  been  for  yeura  purmittod,  unless  measures  be  taken  to 
prevent  these  fertile  regions  from  being  rendered  sterile  and 
uninhabitable. 

To  the  iuviilid  the  presence  of  forests  is,  moreover,  bene- 
ficial in  that  thoy  have  a  disinfecting  influence  upou  the 
surrounding  air,  absorbing  or  neutralizing  iunmuerable 
noxious  g;ises  and  mia-stnatic  vajMUTi,  and  giving  oxygen 
and  ntsinous  oilurs.  Several  instances  are  upon  record 
whore  the  wholesale  levelling  of  ti'oos  has  exposed  a  dis- 
trict to  the  din^ct  effects  of  malarial  poison,  and  thus  given 
rise  to  severe  and  fatal  epidemics  ;  while  the  presence  of  a 
woodhind  intervening  between  an  inhabited  district  and  an 
unhealthy  marsh  has  afforded  an  insiuinountahle  barrier 
to  this  malarious  influence. 

Ozone.— The  jnesence,  or  absence,  of  atmospheric  ozone 
is  thought  to  exercise  a  powerful  influence  upon  the  human 
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(Wganism  ;  but  our  knowledge  concerning  the  mode  of 
Action  of  this  apont,  and  of  the  comparative  quantity  in 
which  it  prevails  in  diPTurent  localities,  is  as  yet  oxtremely 
Uniitt'ii.  It  is  supjiosed  to  act  poworfuUy  by  oxidizing  and 
thus  rendering  innocuous  the  essential  principle  of  zymotic 
diseases  and  putiu^oent  nu:ismata. .  In  a  similar  manner, 
by  oxidizing  the  liydrogcn  com[K)iuids  of  sulphur,  phos- 
phorus, and  nitrogen,  it  possesses  the  power  of  destroying 
the  offensive  smells  pi-oduced  by  decay  of  animal  matter, 
and  of  thus  preserving  the  purity  of  the  atmosphere  ;  on 
which  acoount  it  has  been  termed  "  uatun/j^  grwit  detidori- 
zer."  It  is  known  to  possess  the  strongest  disinfecting 
power,  and  has  been  administered  successfully  as  a  i-cnie- 
dial  agent  in  the  treatment  of  scarlet  fever  and  diphtheria. 
It  is  soluble,  to  a  small  extent,  in  water,  aud  when  water 
is  mechanically  divided,  so  as  to  form  spray,  it  is  liberated 
in  largo  quantities.  Hence,  near  waterfalls,  and  at  the 
seaside  (or  in  the  neighborhood  of  the  great  lakes],  where 
the  water  is  driven  towards  the  coast  in  the  form  of  heavy 
surf,  this  gas  is  found  in  anch  abundance  as  to  be  appre- 
ciable to  the  sense  of  smell. 

Elevation.— Another  cause  which  modifies  chmate  is  the 
elevation  of  the  land  above  sea-level ;  a  difference  of 
altitude  being  equivuleut,  in  its  effects  upon,  tf^inperatui-e, 
to  a  difference  in  latitude.  As  wo  riso  above  the  surface  of 
the  sea,  the  air  becomes  more  and  more  rarefied,  and  the 
degree  of  heat  derived  from  the  sun's  rays  decreases,  until 
at  lengtli  a  point  is  reached  above  which  snow  and  ioe  are 
no  longer  melted.  The  snow-line  of  a  given  place  is  de- 
pendent upon  the  distruice  of  tlio  plac*;  from  the  equator  ; 
being  very  nmcb  higher  in  warm  than  in  cold  countries. 
In  the  Andes  of  South  America,  situated  near  the  equator, 
it  was  found  by  Humboldt  that  the  height  of  the  snow-lino 
is  about  ],tJtK)  feet ;  whereas  iu  Norway,  in  lat.  60%  the 
snow-lino  comes  down  to  a  level  of  about  500  feet,  and  in 
Stf*  of  north  latitude  the  surface  of  the  earth  is  covered 
with  snow  all  tlie  year  round.     Iji  temperate  climates  this 
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lire  lowering  of  k'nipeiatuio  amounts,  with  occa- 

^onol  Tariations,  to  about  ten  degii3es  for  every  300  feet  of 
vertical  ascent.  It  is  commonly  considered  that  life  on 
an  elevation  offers  hygienic  advantagt^s,  and  this  poiinlar 
iiotion  is  supported  by  many  iinquoNtionable  facts.  It  has 
long  been  known,  for  instance,  that  land  at  a  height  of 
l.ooo  feet  above  the  Campagna  of  Rome  offers  immunity 
from  the  miasms  infecting  the  districts  below  ;  also,  that  a 
large  dasa  of  iuvalitbj  obtain  reUef  by  retiring  to  certain 
mfxlerately  elovalod  regions  of  the  Alps  or  White  Moun- 
tains. 

Undoubtedly  the  total  of  the  climatic  conditions  of  nume* 
runs  mountain  i-osorts  is  favorable,  fur  the  atmosphere  of 
these  regions  boing  clear,  dry,  and  bracing,  and  free  from 
duKt,  smoke,  and  those  organic  particles  which  are  thought 
to  play  so  iniiwrtant  a  part  iu  favoring  putrefactive  changes 
upon  the  earth's  surface,  the  mental  and  muscular  powers 
increase  in  activity  and  strength  ;  the  functions  of  respi- 
nition  aro  also  inoi-oased,  as  well  aa  the  excretions  from 
the  skin  and  iutestiucs;  the  appetite  is  excited  and,  as 
digestion  becnmes  more  complete,  there  is  a  proportionate! 
gain  in  physical  strength,  ajid  the  entire  organism  appears! 
'iBvivified. 

The  beneficial  influence  of  this  aseptic  mountain  air 
does  not  prevail,  however,  above  a  certain  elevation.  Wo 
learn  from  aeronauts  and  mountain  travellers  that  on 
ascending  to  very  high  regions  they  are  subject  to  char- 
acteristic sensations  and  discomfnrts,  resulting  from  dimi- 
nution of  the  barometric  preseuro,  and  from  the  lower 
temperature.  These  symptoms,  which  have  been  compre- 
hended under  the  term  ''mountain  sickness,"  consist  of 
an  increased  fivquency  of  respiration  ;  palpitation  of  the 
heart;  distension  of  the  arteries,  espocinUy  those  of  the 
head;  dizziness:  dimness  of  vision;  nausea;  nervous  and 
muscular  weakness,  and  over  increasing  difficulty  in  respi- 
ration which,  if  unrelieved,  may  causo  dtsith  by  asphyxia. 
These  derangements  are  produced  by  imperfect  oxidation 
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of  blood  in  the  rarefied  air,  the  proportion  of  oxygen 
deor-^jisitig  as  barftmetric  pressure  is  diminished. 

TliGse  symptttms  are  greatly  aggrHvated  in  a  very  low 
temperatui'e,  or  upon  any  attempt  to  climb  or  even  walk 
abcHit ;  l>eing  less  severe  in  a  warm  air,  or  if  the  traveller 
remains  perfectly  quiet,  as  the  blood  demands  less  oxygen 
when  the  air  is  warm  or  the  body  is  at  rest.  The  favorable 
hygienic  influences  are  therefore  to  be  found  only  at  aiodfr 
rately  elevated  regions,  while,  fri>in  the  mod iHoat ions  of 
barometric  pivsauro  that  prevail  at  vory  great  latitudes, 
the  blood,  insufTiciently  supplied  with  oxygen,  becomes  im- 
poverished, and  prolonged  eiistuuco  iu  thuruby  rendered 
impossible. 

Winds.— Til  addition  to  general  currents  which  lower  or 
raise  tcinptTatvire  by  transporting  alrnoHpheric  peculiari- 
ties of  ono  country  to  another,  tliei-o  is  a  great  difference  in 
the  force  of  the  wind  of  different  localities  upon  tho  same 
continent,  due  to  tlie  topi  ►graphical  cliaracter  of  the  places, 
whereby  the  climate  is  scnsihly  influenced.  At  a  low  tem- 
perature the  body  will  be  deprived  of  its  heat  at  a  niudi 
more  rapid  rate  when  the  wind  is  high  than  when  it  is 
caliu.  Hence  the  advantage  of  a  moderately  calm  climate, 
where  the  iuvalid,  particularly  one  subject  to  bronchial 
irritation  (to  whom  high  wind  is  espei^ially  injurious),  is 
enabled  to  tako  oxerclse  in  the  open  air  in  a  compai-atively 
low  temperature,  | 

In  certain  exposed  and  elevated  regions  the  force  and 
frequency  of  the  prevailing  winds  is  so  great  that  trees  are 
gtunted  and  forced  to  grow  to  the  leeward,  while  other 
localities,  sheltered  by  high  hills,  posst-ss  a  remarkably 
calm  and  still  atmosphere,  having  a  soothing,  sedative 
oifect  upon  invalids. 

Deep  valleys  that  admit  tiie  rays  of  the  sun  for  a  few 
hours  only  each  day,  are  unhealthy  as  places  of  residuucer 
for  here  the  air,  being  confined,  becomes  loaded  with  damp, 
malarious  exhalations  and  vapoi-s.  Buch  as  would  siKM'dily  bo 
dispersed  if  exposed  to  sunshioe  and  free  circulation  of  air. 
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Irritant  climates  uro  cliaractoi'ized  by  the  prevalence, 
duriaga  portiottof  the  year,  of  a  tiisagreeable,  penetrating 
wind,  that  durangcs  tlie  nervoiLs  system,  depresses  the 
spirits,  and  toiidg  ti>  induce  ajid  a^^gravate  many  maladies. 
In  Kow  England,  during  the  spring  months,  these  winds, 
coming  from  tho  northeast,  are  raw  and  cold,  causing 
rheumatism  and  pulmonary  diseases.  In  England  they 
coino  from  tlio  cast.  In  Spain,  and  the  French  valleys  of 
the  Pyrenees,  a  hot,  imtatiug  air  blows  from  the  south; 
while  in  Italy  a  cold  north  wind,  called  the  Tra  Montana, 
Ls  tho  cause  of  much  discomfort  to  both  tho  healthy  and 
the  diseased.' 

Tonic  climates  arefluchas  produce  a  stimulating,  bracing 
effect  upon  tho  boily,  exciting  tho  functions  of  tho  animal 
economy  and  producing  buoyancy  of  spirits.  This  favor- 
able, health-giving  influence  seemH  to  Ihj  duiwndt^nt  chiefly 
uiwn  MUKlerate  dryness  of  the  atmosphere,  combined  with 
a  clear,  gunny  sky,  which  favors  exhalations  from  the 
lungs  and  skin,  and  permits  daily  exorcise  in  the  open 
air.  The  temperature  of  a  tonic  cUmato  may  either  bo ' 
veiy  low,  as  iu  Colorado  and  Minnesota  during  tho  win- 
ter, or  extremely  hot,  as  iu  the  Spanish  Teninsula  during 
the  summer ;  provided  only  that  tho  air  be  dry,  its  ex- 
hilarating and  streugtheuing  influenco  is  none  thu  less 
marked. 

An  atonic  or  relaxing  climate  is  characterized  by  the 
habitual  ))ru&c'U(;e  of  a  large  amount  of  moiutui-e  iu  the 
atmosphere,  combiiieil  with  n  high  temperature.  It  tends 
to  produce  a  feeling  «f  biitUly  hissituile  and  mt'ntnl  de- 

tpreesion,  and  also  to  aggravate  inUirnal  congestion  and 
*A  siinlLir  iviLI  trnrth  wind,  nliicti  tinii  lMi>n  (li>()riv4>(l  uf  ft«  iniiixtiiro 
hy  ptuming  ov.t  moiiiitiiinn.  U.  in  Smtlifrn  FVanot-,  iiuIImI  tia-  Uintml. 
In  Trias  kiiiI  Ari»>ii»  "  Nurthrn."  tia  ttK*}'  ar^  tliere  ivilleil,  wliich 
h^rt)  lo«t  tlii-ir  ininsturi'  durin){  their  piutWRi'  ovf^r  broad  Cnu-to  of  dcwrt 
oounttjr,  oaOM  grvat  nutTiTing  durini;  their  ii>Rtlnu«nc». 
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inflammation.  Exniiiplos  of  this  variety  of  climateniay  Im 
found  in  Florlila,  Cuhji,  thu  Biihama  aud  Bermuda  Islands, 
Borne,  Pisa,  and  Palornio. 


INl-'LUENCE  OF  CLIMATE  IN  DISEASE 

Altliough  tho  boiiellcinl  infliionco  of  n  change  of  climate 
has  long  IxMJin  rocognized,  tlio  hardships,  which  formerly 
attended  4»vnn  the  host  modes  of  travelling,  prevented  most 
invalids  fnini  availing  themst^lves  of  this  important  agent. 
The  use  of  etcani  o»  a  motor  power  has,  however,  made 
wonderful  changes  in  thia  res]>ect,  and,  iis  quo  of  the 
marked  resuIlM  uf  tliis  imjirovement  in  travelling  facihtios, 
Wi3  g«e  the  vast  wateriug-places  that  abound  in  Europe  and 
the  Uuitfd  States,  and  the  relatively  deserted  atato  of  hu-ge 
cities  during  the  heated  season. 

Tho  moBt  marked  effects  are  frequently  produced  by  a 
change  uf  residence,  even  though  the  distance  be  not  great 
— sjuch  aa  removal  from  a  low,  swampy  region  to  one 
more  elevated ;  from  tlio  insalubrious  and  depressing  eon- 
ditioim  of  a.  civwdod  city  to  tho  open  counti^ ;  from  the 
counti'y  to  the  sea-shore,  or  vice  versa.  In  the  treatment 
of  various  diwiwus — such,  for  inntance,  as  whooping-cough, 
asthma,  int<>rmittont  fovor,  and  affections  characterized 
by  dyspepsia — no  more  beneficial  results  can  be  obtained 
than  those  denviHl  from  a  judicious  ch.uigo  of  air,  and 
under  its  influence  the  action  of  all  other  i-emedial  agents 
is  often  rendered  more  efficacious.  In,  other  diseases, 
and  particularly  in  lung  troubles,  by  a  more  complete 
change  of  climate,  the  malady,  if  threatening,  may  be 
warded  off ;  or,  if  actually  existing,  niay  be  cureH  ;  and 
eren  in  loss  fortunate  cases,  where  an  unfavorable  i-esult 
is  inevitable,  tho  progress  of  a  fatal  disease  may  be  inde- 
fiuit*'ly  |>ost]Kjned  and  Ufa  pi-olonged  for  yeai-a,  when  such 
chauge  is  admissible.  It  should  be  borne  in  mind,  how- 
ever, that  no  air  or  climate  possesses  any  sitet^ific  properties 
by  virtue  of  which  diseases  are  cured  ;  though  certain  local- 
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itics,  suchas^ikeii,  South  Carullnsi;  Bournemouth,  Etig* 
land ;  or  the  Isle  of  Pines,  lying  south  of  Cuba,  durivo  u 
special  character  frara  having  au  atmosphere  impitguatcd 
with  resinous  and  balsamic  odors,  which  are  thought  to 
exercise  a  favorable  influence  ia  certain  disorders  of  the 
air- passages. 

The  advaotagn  to  be  gained  by  tmasitioQ  from  a  cold 
and  damp  to  a  warm  and  dry  region,  or  from  a  changeable 

an  equable  climate,  is  to  be  ascribed  in  a  groat  measure 

the  fact  that  it  aUows  the  invalid  to  pass  a  portion  of 
the  day  in  the  open  air,  when,  were  he  to  remain  at  home, 
he  would  l>e  shut  up,  perlmps  for  the  enth-e  winter,  in  the 
insalubrious  air  of  artificially  heated  apartments,  deprived 
of  proper  exercise,  and  exposed  to  draughts  in  cold  corri- 
dors— conditions  tending  to  the  production  of  indigestion, 
fatty  degeneration  of  the  entire  muscular  system,  hypo* 
ihoudriasis,  and  aggravation  of  pre-existing  disordere. 

There  exists,  in  even  the  luout  surious  malmlies,  a 
natural  tendency  to  spontaneous  euro  ;  and  this  tendency, 
which  ia  favored  by  exposure  to  the  sun  and  air,  is  checked 
by  prolonged  in-door  conflnt^ment.  Let  the  invalid  be  re- 
moved from  the  manifold  dc^pressing  inllucuces  iusepurahie 
from  our  large  citiee,  and  placoti  in  a  climate  whore  he  can 
enjoy  daily  exercise  in  the  open  air.  without  incun-ing  the 
risk  of  taking  fresh  colds,  and  the  constitution  is  improved 
and  the  normalhealthy  condition  is  restored,  often  without 
any  further  treatment.  There  are  offered,  moreover,  ob- 
vious advantages  in  a  bright  atmosphere  and  cloudless  sky, 
while  the  numei-ous  objects  of  interest  found  in  Southern 
Euro]H;,  and  especially  in  Italy,  combine  to  entertain  the 
invalid  and  divert  his  mind  from  cares,  anxiotieii,  and 
gloomy  forebodings,  substituting  gayiiess  and  brightness 
of  spirits— iuf I uonces  more  potent  in  their  effect  upon  the 
animal  functions  than  is  commonly  appreciated. 

When  a  change  of  climate  has  been  decided  upon,  it  re- 
mains for  the  medical  attendant  to  determine  the  climate 
best    adapted  to  the    constitution  and    condition    of   the 
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invalid,  and  the  special  disorder  from  whicli  he  is  suffering.' 
Nor  19  it  always  sufficient  that  the  simple  iujuiictiuu  l>e 
given  to  "  go  south  "  ;  for  a  locality  that  may  be  Ijuiieficiai 
to  one  variety  of  cases  may  be  positively  injuriousi  to  others. 
It  not  infrequently  happens  that,  owing  to  tho  fonnation 
of  tho  soil  and  the  local  surroundings,  the  air  of  one  resort 
producoe  a  very  different  therapeutic  effect  from  that  of 
another,  although  tho  distance  hetween  the  two  places 
is  comparatively  short.  Thus,  the  climate  of  St.  Augiis- 
tine  and  J  ack9f>n  viUe,  Florida,  during  the  winter  and  spring, 
owing  to  their  topographioai  position  upon  the  low  sea- 
coast,  is  humid,  hot.  and  relaxing,  like  that  of  the  Balia- 
mas,  the  Bermudas,  and  the  West  Indies  ;  whereas  the 
sand-hill  regions  of  fjouth  CaroUna  and  Georgia,  and  the 
high  land  of  Colorado,  possess  a  drier,  cooler,  and  more 
stimulating  air. 

It  is  generally  agreed  by  medical  writers  that  the  great 
majority  of  invalids  suffering  from  general  debihty,  pul- 
monary disease  (whether  incipient  or  advanced),  disordered 
digestion,  rheumatism  or  nervous  derangements  charac- 
tenzed  by  torpidity,  derive  the  most  benefit  by  removal  to 
a  tonic,  bracing  climate,  which  is  likewise  appropriate  for 
persons  suffering  from  no  special  ailment,  but  who  seek 
mei*ety  change  of  air  and  relaxation  fi-om  the  routine  of 

■  [TliQ  latv  Pro(9MVr  Austin  Flint,  Sr.,  of  :{(•»-  York,  In  coDvenatlon 
with  tbe  w-ritBT  ragardiug  tluH  subject,  gave  the  rullowiog  apt  iliustration 
of  hU  well-knoK-ii  f^ood  seiiiM'.  A.p|ireciating  thc>  fart  that  one  wlio  is 
obliged  by  Ul-heulth  to  tiajourD  abroad  is  often  disposGd  to  fault-Onding, 
and  to  attribut«  to  th«  locality,  rather  ttknn  to  th«  nuJady.  w)iAt«ver 
loight  b^aniJM.  Or.  Flint  said  timt,  wlirii  hi* opinion  w-a»n»ked  re^rding 
the  pUoe  to  wiiicli  an  individual  shituld  (To.  be  was  ui-i-uittoaied  to  uy: 
"  T*ll  me  where  you  prefer  to  go,  and  I  «-ilI  ««y  whetber  it  will  1)o  suit- 
able fof  you."  This  would  plow  the  invalid,  rather  than  the  doctor. 
(n  the  petition  of  toikinja;  th«  Mlection.  and  contribute  ftrc^tly  to  bid 
future  cunlentiii>?nl  ami,  thereby,  to  tlie  advaiit4ig«  to  l)egnt  from  tliir 
olukose  of  nuTOundingB.  Moreover,  in  the  event  of  any  miHadventum, 
tbtt  dootor  would  uot  be  ehan^d  with  lack  of  jndinnenl.  as  U  oft«n  the 
oiM  what  an  InvBlld  feels  that  be  is  away  from  home  n^oliut  bia  wtU  and 
in  In  no  mood  to  adapt  hitoMlf  to  oireunutoocec.] 
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business  life,  or  wlio  have  made  imperfect  recoveries  after 
fevers. 

The  atonic,  sedative  climates,  on  tho  other  hand,  which 
comnionlj  disagree  even  with  personB  vieitiiig  them  in 
good  health,  prove  heneftciid  chiwfly  iu  certain  diseaises  of 
th«  nervous  system  characterized  by  excitability  and  irrita^ 
bility.  hut  uuat>80ciated  with  much  debility;  iu  the  debility 
of  old  age  in  which  an  enfeebled  circulation  fails  to  supply 
the  requisite  animal  heat,  and  iu  ceitain  affections  of  the 
lungs  accom|>anied  by  a  hard,  irritjLble.  or  spasmodic 
cough,  witli  scanty,  viscid  expectoration. 

HKALTH  RESOBTa 

Tbo  principal  sanitaria  located  in  the  southern  portions 
of  Europe  and  North  America  aio  resorted  to  only  from 
Noveraber  until  June,  invalids  being  then  compelled,  by 
the  relaxing,  opprpwive  beat,  to  return  north,  where, 
during  the  warm  months,  the  vreathur  is  generally  propi- 
tious- K,  however,  a  pei-manent  abode  is  deaired  where 
the  same  favorable  influences  prevail  throughout  the  year, 
it  is  doubtful  if  any  place  enjoys  a  greater  hygienic  pre- 
eminence than  the  islands  of  the  Eastern  Atlantic,  which 
were  celebrated  even  among  tlie  ancients  for  their  mild 
and  equable  climate.  These  islantls  occupy  a  much  more 
favorable  geograjdiical  position  thaii  those  of  the  West- 
ern Atlantic,  while  their  lofty  conformation  and  luxurious 
vegetation  tend  to  iuiluence  their  climatP  and  render  thorn 
much  cooler  in  summer.  They  consequently  present  very 
great  advantages  over  the  best  resorts  in  Europe  or 
America. 

The  itdands  of  Madeira  and  Teneriffe.  have  long  been 
held  in  hi^h  estimation  on  account  of  their  exceptionally 
favorable  chmatic  conditions,  and  it  is  iraprobal>le  that  any 
health  resort  can  ever  be  found  approaching  nearer  to  per- 
fection, as  a  place  of  pomiauont  residence,  than  the  town 
of  Grata va,  situated  upon  the  latter  island.    Tho  charac 
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teristics  of  this  place  are  its  mild,  equable  t<?niperaturo,  its 
freedom  from  ypidemic  diHeases,  aud  from  fogs  and  frusta, 
and  the  rare  occiiiTence  of  winds  and  storms.  Tiie  mean 
temperature  of  the  five  cooler  mouths  (Novcmher  to  March) 
is  64"  ¥.■  that  of  February  (the  coldest  month)  being  62.1* 
F.,  and  that  of  the  three  warmest  months  (June,  Jnly, 
and  August)  being  77°  F.  The  mean  temperature  of  the 
five  winter  months  at  Rome  and  Kice  is  .V'^  F. 

Oratava  eujt>ys  not  only  a  inilJ  winter  aud  cwA  summer, 
but  there  is  also  found  remarkable  oquality  of  tempera- 
ture during  both  day  anil  night.  A  high  mountain  range 
proU-'cts  the  town  from  tho  hot  curronts  procet^ing  from 
Africa,  and  the  heat  of  summer  is,  furthermore,  tempered 
by  the  sea  breezes  that  set  in  during  each  foreuonn,  and 
by  the  vapors  from  tho  Atlantic,  %vhich  sen'o  to  intercept 
the  direct  rays  of  the  sun.  so  that  tho  early  houi-a  of  morn- 
ing differ  only  6°  to  9"  F.  from  the  heat  of  midday. 
The  average  number  of  rainy  days  is  45.  that  of  Rome 
bciug  114,  aud  tho  barometer  stands  almost  iuvai-inbly  at 
30.13  inches.  In  this  climate  of  perpetual  spring  the  in- 
valid can  live  throughout  the  year  in  open  air,  and  under 
most  favorable  hygienic  coaditiona. 

In  pulmonary  affections,  especially,  the  suffei-er,  treed 
from  the  depressing  influences  of  artiftcially-heated  and 
poorly  ventilated  apaitmonts,  and  no  longer  exposed  to  the 
impnreeraanatious  inseparable  from  lai^e  cities,  soon  gives 
evidence  of  the  revivifying  effwt  of  a  pure,  mild  ntmos- 
pherp  and  .sunny  sky.  In  cold,  humid  climates,  however, 
great  care  may  be  taken  to  maintain  within  doors  an 
e<iiiable  temiwrature,  else  the  enfeebled  lungs  are  inevitably 
exi>Qtsed  to  cold  draughts,  midden  atmospheric  charigt^s,  and 
irritable  winds— adverse  influences  which  either  interfere 
with  recovery  or  aggravate  the  originiil  complaint — while 
tlie  invalid,  deprived  of  esercise,  bccx>niys  depi-esiied  and 
hypochondriacal,  and  the  supervention  of  dyspepsia,  or  of 
some  other  new  disorder,  serves  to  dispel  all  hopes  of 
improvement.    In  a  favored  climate,  however,  like  that  of 
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Oratava,  tho  lungs,  relieved  of  all  extra  labor,  obtain  fair 
play  and  that  partial  rt'st  so  ueceesary  U>  enablo  the  animal 
economy  to  resume  its  tiorinal  functions  and  throw  ofif 
dtseoac.  In  appr'oprifitv;  ciisi;*,  where  the  disease  is  m>t  too 
far  odvancod,  the  spirits  siwedilj'  i-evive  by  the  change; 
cough  and  expectoration  diminish  ;  iiight-sweate  abate,  and 
a  favorable  prosiwct  is  h«l(l  out  of  gradual,  spontaneous 
recovery,  which,  in  a  fair  proportion  of  cases,  is  ultimately 
realized. 

It  is  only  in  exceptional  caseg,  however,  that  any  such 
radical  change  of  climate  is  essential  to  eflfect  a  cure,  the 
gi-eat  majority  of  case;*  obtaining  miilicient  b«ne(it  from 
the  protection  derived  through  resort  to  the  more  acces- 
sible sanitaria  of  Europe  and  America.  Of  these  the  water- 
ing-places of  Southern  Eiiroi*e  offer  superior  advantages 
in  the  way  of  liotel  accoaunodatlous,  hygienic  cookery, 
BOCiety,  picture-galleries,  theatres,  club-rooms,  and  other 
sources  of  mental  diversion — all  valuable  adjuncts  in  the 
Ireatment  of  the  de!>i)ondeut,  dcproBsed  iuvulid.  Tbo  ab- 
sence of  such  Buurces  of  diversion  iu  American  ivsorts, 
combined  with  their  lack  of  easy  nccoBsibility  and  the 
Small  degree  of  attention  paid  by  hotel  proprietore  to  gas- 
tronomicol  science,  formerly  rendered  them  unattractive 
to  Tisitors,  especially  to  thoso  whose  digestive  functions 
ai-e  imperfectly  perfortnoil.  Within  a  few  years,  however, 
tbo  i-evolntinn  in  the  character  of  some  of  the  larger 
health -rcsorti*  of  the  Southern  States,  and  the  improved 
facibties  for  travel,  have  served  to  divert,  to  a  large  extent, 
the  tide  of  Euroi)ean  travel.  The  invalid  can  now  travel 
in  one  comfortable  vobiclo  from  Boston  to  Florida  within 
but  little  over  twenty-four  houis'  time ;  while  at  the  more 
frequented  *uiit:*riaarecommodioushotels,  well-fumiahed 
and  capable  of  supplying  a  sound,  WHll-orderi'd  re]jast, 
comparing  favorably,  a^  regards  vai-icty  and  quality  of 
food,  with  the  best  hotels  of  the  North, 

In  choosing  a  health-resort,  we  shmild.  then,  endeavor 
to  ascertain,  as  far  us  ]x>ssible,   tlie  8|>ecial  circumstanoea 
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mfiucncing  diifm-ent  localities;  such  as  altitude,  neiglilwr- 
hood  of  the  aea,  characti-r  of  soil,  amount  of  rainfall, 
shelter  from  disagreeablo  winds,  atui  other  factors.  We 
can  hei-ogivp  only  a  brief  summary  of  the  chief  features  of 
some  of  the  most  notCHl  samtaria  accessible  to  Americans, 
premising  by  the  statement  that  imblishtMi  accounts  are  in 
many  iniitaiices  meagre  aud  unsatisfactory,  and  are  not 
based  upon  careful  meteorological  observations. 

Aslteville,  North  Carolina,  may  be  mentioned  as  the  type 
of  those  moderately  dry,  ti:)nic  sanitaria,  occupying  the 
mountainous  districts  of  North  Caroliuci,  Georgia,  and 
Eastern  Tenna««ee,  which  derive  special  character  from 
an  altitude  much  Iiight*r  than  that  of  the  other  rwwrts  of 
the  Southeastern  Ktatos.  This  high  situation — more  than 
2,000  feet  aljove  the  sea  level— offers  a  magnificent  climate 
during  the  autumn  and  spring,  and  tempers  the  heat  of 
summer  to  such  an  extent  that  invalids  can  lemain  here 
with  comfort  throughout  the  year.  The  mean  temperature 
of  the  winter  months  is  low,  however,  as  compared  with 
more  Bouthi'ini  localities. 

[  ll'arwi  Springs,  North  Carolina,  but  a  few  miles  west  of 
Asheville  and  on  the  picturesque  Trench  Broad  River,  is  a 
little  le«s  elovated  than  Ashoville  and,  in  addition  t«  its 
thenual  watora,  baa  the  advantage  of  protection  afforded 
on  the  west,  north,  and  east  by  the  mountain  range.] 

Aiken,  South  Carolina,  has  for  several  years  enjoyed  a 
Wgh  reputation  for-Balubrity.  It  is  very  attractively  situ- 
ated on  the  brr)w  of  a  hill,  at  an  elevation  of  six  hundred 
feet  above  the  sea.  and  is  surrounded  by  imnienso  ever- 
green pine  foi-ests.  Its  climatic  cliaracteristitsi  are  its  puiv, 
tonic,  exhilarating  air,  and  its  absolute  fi-eedom  from 
raalaiial  affections;  the  loose,  porous  soil  secures  good 
draiiiiige  and  serves  to  ifuder  the  uir  di*)'.  The  mean 
tem]"'ratunj  <)f  Ibo  months  of  November,  Dooember,  and 
January  is  IS-SS'  F.,  tbut  of  Asheville  being  nearly 
eight  degi-ees  colder.  In  its  physical  (pialities  the  climate 
[of  Aiken  resembles,  in  all  eKwntiaL  particulars,  that  vt 
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'Ucntone,  Kice,  Pau,  and  the  other  reeorts  of  Soutliera 
Euroj>o.  but  U,  liku  other  American  russort-i,  less  eq^uable, 
although  enjoying  gi-eatt-r  iiiiiouiiity  from  niJiiy  woathcr- 
ThiH  town  is  well  supplied  with  uxcelleut  hotels  and  board- 
ing places,  uud  is  siiitijiblt;  to  tho  geiionility  of  invalids 
sullerlug  from  puliuomiry  compUiititti,  doraugemont  vt  lUe 
digestive  system,  or  general  debility  without  auy  special 
ailment.  The  season  extends  from  November  to  AprU 
indusive. 

ThomasitUle,  Georgia,  has  bocomo  extensively  and  favor- 
ably known  as  a  resort  for  consumptive  patients.  Like 
AJken,  it  has  a  high  elevation,  with  a  loose,  sandy  soil,  in 
the  midst  of  evergreen  pine  forests,  and  \ti  said  to  possess 
a  \viuter  temperature  soruowhat  milder,  but  less  dry,  than 
that  of  Aiken. 

f7or(</«.— This  flat  peninsula,  occupying  a  low  latitude 
and,  for  the  most  part,  raised  comparatively  but  few  fnot 
above  the  sea.  presents  a  sunny,  genial  climate  during  the 
winl*!r  months,  considernhly  warmer  and  more  lunnid  than 
the  Northern  Mediterranean  resorts.  St.  Aatjusline  is 
finely  situated  upon  the  coast,  and  is  i-endered  especially 
attractive  by  iti*  reniiirkablt-  bi.storical  asso(:iatii>ns.  Jtivk- 
sonifiHe,  near  the  mouth  of  the  St.  John's  River,  offers 
superior  hotels  and  refined  society.  The  atmosphere  of 
these  two  louilitites  is  warm  and  iiiuiHt,  and  of  special  bene- 
fit In  certain  nei-vous  and  bronchial  affections.  Owing, 
however,  to  the  mixture  of  land-  and  soa^air,  and  to  other 
local  influences,  consumptives  are  usually  advised  to  repair 
to  the  more  elevatod  towns  upon  the  St.  John's  Itiver,  such 
as  Magnolia,  Palatha,  and  Enterprise,  where  the  climate  is 
still  milder,  but  less  variable  and  humid.  The  malarial 
character,  however,  of  this  entire  district  renders  it  an 
unsafe  abode  for  visitors  during  the  suinuior  mouths. 

Nassati,  upon  New  Prcjvidence,  one  of  the  Bahama 
Islands,  is  cluirmingly  situated  near  the  confines  of  the 
tropics,  aud  possesses,  probably,  the  moat  equable  climate 
of  any  of  the  American  sanitaria;  the  temperature  for  a 
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period  of  ^ears  not  having  riseu  above  SA*  F.,  nor  fallen 
below  flo"  F.  Duriiit;  tlio  Avimer  niuuths,  brigbt,  clear 
weather,  with  Uttlii  or  uo  nun,  abounds,  the  only  draw- 
back being  til  e  hutiiidilv  of  l)iu  atmospbere  and  tho  some- 
what relaxing  chnnK't^T  of  tht>  climate,  common  to  most 
spiui  tropical  resorts.  A  public  librarr,  an  excellent  hotel, 
and  fine,  well  kept  nwds,  all  contribute  to  the  diversion 
and  comfort  of  strangent. 

San  Antonio  may  bo  considoi-ed  the  best-known  rcaort  of 
the  region  which  inrhidett  the  high  talUe-lauds  of  Tej[^is 
and  »«■  -VcjrtVo.  and  is  now  viwted  by  a  large  number  of 
searchers  for  heallh.  Us  distingnishing  climatic  feature  is 
its  mildf  dry,  stiniiilnting  air.  It  is  subject,  however,  to 
great  range  of  u^miH^-atuiw  and  Iieing  qnite  unprotected 
by  mountains  fn>ni  ihf  c«>ld,  di-y,  piercing  north  winds 
which  sweep  the  continent,  an  invaH«l  will  Iw  frequently 
compelltHl  to  keej)  within  doors  dnring  winter. 

The  climate  of  the  highly -el  ovatwt  district  of  Colorado, 
occupying  the  upland  phitonu  of  the  R<K;ky  MounttioB, 
has  become  favon^hly  known,  owing  to  its  Iwneficial  influ- 
ence upon  many  claises  of  invalids.  Whilo  congenial  and 
exhilarating  to  jiersaiis  in  sound  health,  it  is  especiallj" 
recommended  during  the  winler  to  tho«<e  suffering  fnim 
incipient  pulmonary  affections,  when  the  \tM'A\  disease  is 
not  extensive,  and  for  disonlcra  originating  in  imperfect 
nutrition  or  from  long-ttintiimtnl  overwork  and  mental 
Bujciety.  This  region,  mi  diAtdmiUirto  any  of  the  European 
sanitaria,  owes  its  climatic  chamct*'ristic9  to  its  peculiar 
geographical  situation ;  the  principal  towns  being  located 
at  an  elevation  of  5,000  to  G,mo  feet  alM>%-e  the  aea  level, 
which,  combined  with  the  distance  from  large  lK)dies  of 
water,  tends  to  produce  an  oxtromcly  dry  and  bracing 
atmosphert'.  Although  Iho  winlei-s  are  quite  cold  (the 
average  l^impemture  for  a  fwriwl  of  five  years  being  2'.M° 
F.),  in  this  rarefied  atmosphere,  with  an  almost  uninter- 
rupted prevalence  of  bright,  clear  sky,  the  cold  does  not 
form  a  deleterious  or  oven  disagreeable  feature,  since  it  lb 
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couaterbalaiioed  by  the  increased  heat  derived  from  the 
san;  the  bracing,  iiivigoratiug  influence  of  the  mountain 
air,  and  the  shtltcr  fi-om  strong  winds  afforded  by  the 
adjacent,  lofty  mountain -ranges.  No  rain,  and  but  little 
enow,  fall  during  the  wiuter,  the  ground  being  for  the 
most  part  bare,  Severe  Htorms  are  of  very  rare  oocuiTence; 
but  abiiipt,  extreme  aUeruations  of  temperature  arc  com- 
mon. As  a  summer  residence  it  is  healthy  and  snfo.  The 
principal  resorts  are  Dfnver ;  Maniiou,  near  Fike's  Peak. 
noted  for  its  thermal  b]iringg  and  chanuing  situation  at 
an  altitude  of  6,370  feet  above  the  sca-lcvol;  Jdalio  Springs, 
having  an  elevation  of  T.SIO  feet;  Colorado  Springs anA 
Pueblo. 

Minnesota.— 1\w  vicinity  of  St.  Paul,  on  the  Upper  Mis- 
sissippi, has  long  beeu  known  as  affording  good  climatic 
conditions  for  many  cises  of  illness.  The  ilit^tinctive  fea- 
ture is  a  dry,  cool  atmosphere  during  the  entire  year. 
Although  the  climate  acts  powerfully  as  a  tonic,  tlio  in- 
tensity of  the  cold  in  winter  prevents  it  being  of  service 
to  those  whose  circulation  is  poor  and  whose  vital  heat  is 
not  kept  up. 

California  possasses  great  diversity  of  climate,  but  that 
of  the  eouthem  portion  of  the  State  (which  is  the  resort  of 
invalids)  is  probably  the  most  favored  of  all  North  America. 
and  is  as  capable  of  uieetiug  the  requirements  and  peculi- 
arities of  every  variety  of  diN(>a.>^e  a-s  any  Knality  in  Europe. 
The  situation  of  Sania  liarbara,  emhoeoraed  in  a  valley 
overlooking  the  o<;eaii  and  sheltered  from  cold  winda  by 
mountoJu-ruugct}  which  hum  it  in  upon  the  north,  renders 
it  a  romai'kable  winter  resort;  its  climate  being  equable, 
mild,  and  reUitivnly  diy.  San  I>iego,  also  upon  the  coast, 
bears  n  claso  re.^i:nblauce  iu  its  climate  to  Sanln  Barbara, 
the  mean  temperature  of  each  place  being  53*  F.  for  the 
month  of  January.  The  climate  of  San  Jiertmrdina.  situ- 
ated in  the  interior,  at  an  altitude  of  1,000  feet,  offei-s  the 
advantt^e  of  a  drier  atmosphere  than  that  of  tbe  laHt-mea- 
ttoned  resorts  and,  being  cooler  iu  summer  and  enjoying 
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an  immunity  from  fogs,  whicli  then  prevail  in  the  vicin- 
ity of  the  sea-coast,  affords,  throughout  the  year,  a  genial, 
Baluhrious  residence.  The  Ojai  r«//psr,  about  foity-five 
milufi  ncirtheafltwanl  of  Santa  Barbara,  is  c»n!>idc>red  by 
Califoruiaii  physicians  to  be  a  more  favorable  residence 
for  persons  ha\ing  pulmonary  troubles  than  Santa  Barbara 
iteclf,  and  many  persons  from  eastern  States  havu  resorted 
to  it  with  benefit. 

[Tlio  Adirondack  region  of  New  York  is  now  the  resort 
for  many  cases  of  pulmonary  disease.  It^  comparatively 
hi^  altitude  ;  accessibility  for  those  whus«  liumt^s  are  at 
the  East;  froodotn  of  its  atinnsi)her*>  from  pathogt-mc 
germs;  conditions  which  oncounigo  open-air  life,  even  in 
winter,  and  the  existence  of  a  weU'Conductiul  hospital  for 
this  class  of  nmlaili«i,  have  all  heljK'd  tt>  iiuiko  it  dt-^inible.] 

It  is  a  serious  error,  however,  to  imajifine  that  dis^'asea  in 
all  stages  are  amenable  to  a  change  of  climate.  It  is  well 
to  undi'i-sliind  that  when  there  exists  advanced  climnic 
disease  of  any  organ,  the  fatigue  and  excitement  incidont 
to  a  long  journey  may  often  produce,  in  a  susceptible  per- 
son, attacks  of  acute  fever,  and,  possibly,  some  new  inflam- 
nintoiy  affections  vvhicli  may  more  than  counterbalance 
any  possible  benefit  derived  from  a  short  residence,  even  in 
the  mwt  appi-opriate  climate.  Unfortunate  is  the  lot  of 
the  expatriated  invalid  when  left  unnttended  in  P'^ance  or 
Italy,  where  an  uufamiliarity  with  larig:uagc  and  customs, 
combined  with  physical  helplessness,  render  him  a  feeble 
victim  Ui  the  cupidity  of  unscrupulous  hmdioi'ds,  and  sub- 
ject him  to  numerous  petty  luinoynnccs,  not  the  least  of 
which  is  the  consciousness  that  even  his  death  will  afford 
but  a  pretext  for  new  and  pi-eposterous  claims.  It  will 
often  happen,  therefore,  that  the  extreme  physical  weak- 
ness or  susceptibility  of  an  invaUd.  or  tho  advanced  cliar- 
acter  of  the  dist^awe,  or  a  lack  of  pecuniary  means,  renders 
any  decided  change  of  ehmate  inexpedient  or  impracti- 
cable. Such  a  one  may  Iw  reminded  that,  even  in  his  own 
home,  something  can  slill  be  dune  to  mitigate  urgent 
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Bymptoms  and  {>roloug  cziistouce,  by  taking  the  necessary 
precautious  tu  uiaiutain  within  duorsan  equable  tempei-ature 
and  thorough  vontiljitioii,  and  indulgence  in  snch  oxercido 
as  hisstrengthand  the  weathei-  nuiy  permit.  Even  when  a 
fatal  temiiuattua  it;  iuevitablo,  that  retsult  will  be  awaited 
with  less  tr*.?]}idaliou  if  tho  traiiquiUiziag  assunince  ciui  bo 
bad,  that  the  lai^t  days  ui*e  to  be  clieerod  by  homo  comforts 
and  the  consoling  presence  and  attention  of  those  rendered 
dear  l>y  ties  of  kindi-od  and  friendship.] 

MIXERAL  WATEKS 

[Cloeely  allied  Mith  the  subject  of  climjitic  influences,  as 
aooeesory  measures  in  tlierapBulics,  is  tho  uso  of  natural 
mineral  waters.  It  may  bo  well,  therefore,  to  consider 
hi-ro  thoir  general  ccmiiiosition  aud  tho  conditionM  under 
which  they  may  bo  useful.] 

[iliueml  waters  are  subject  to  tho  samo  rules  as  other 
chernicsil  conibnuitiiuis.  Tliey  cotihiiri  ingrtHlients  in  vary- 
ing proiwrtion,  nwiityidi  of  whicliuiT  already  well  kuuwu. 
They  vary  in  medicinal  value,  a»  do  other  medicines,  and 
for  similar  reasons.  Let  us  i-omember  that  nt-arly  all 
springs  in  this  country  are  but  i-epetitions  of  tliose  known 
beyond  tho  Atlantic;  that  tlit'ir  value  in  various  diseiiaes 
has  been  clearly  defined,  and  that,  as  a  rule,  wo  have  only 
to  consult  an  accurat*  analysis  of  a  water  to  determine, 
with  con-siderable  certainty,  in  what  diseases  it  will  prove 
beneficial. 


COMPOSITION  AND  CLAS3IFICATI0>' 

Tho  most  frequent  rhemical  ingredients  of  mineral  wa- 
ters are :  Chloride  of  sodium,  carbonate  of  so<lium,  sul- 
phate of  lime,  sxilpliate  of  sodium,  sulphate  of  magnesium, 
iodide  of  sodium,  carbonate  of  iron,  carbonic  acid,  sul- 
phurette<l  hydrogen,  oxygon,  ami  nitrtigen. 

The  unusual  iDgredients  aro  bromide  of  sodium,  ai-senical 
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salts,  fluorides,  frea  aolphiiric  acid,  and  organic  compounds 
—such  as  hydroftin. 

Sincti  almost  all  tnineral  vatei's  contain  some  one  ingre- 
dJont  far  in  oxc««6  of  every  other,  it  liecromes  easy  to  for- 
mulato  a  classification  based  on  this  fact,  and  thus  we  have: 

Alkaline  waters  (alkaline  carbonates  in  excess). 

SaliiiH  waters  (chloride  of  iHHliuni  in  excess). 

Sidpliur  waters  (so  namM  from  the  prosenco  of  sul- 
phuretted hydrogen). 

Chalybeate  waters  (some  salt  of  iron  pmminent). 

Piirgati%'e  waters  (sulphate  of  sodium  or  other  purging 
salt  in  escoss). 

Calcic  watera  (cai-bonateor  other  salt  of  lime  prominent). 

Thermal  walera  (characterized  by  liigh  temperaturo). 

It  has  been  wl-II  doteriiiiued  hy  nl»it.-rvatiijn,  butli  in  Ihii; 
country  aud  iu  Europe,  that  tlio  waters  of  each  of  these 
classes  possess  pi-operties  i>eculiar  l*»  themselves,  for  the 
relief  of  various  maladies ;  and,  although  tho  waters  of 
separate  classes  may  resemble  each  other  iu  somo  special 
characteristic,  yet  in  their  ultimate  effects  they  are  quite 
distinct.  It  becomes  desirable,  then,  to  name  the  promi- 
nent springs  in  this  country  and  iu  Europe  pertaining  to 
each  class,  together  with  a  condensed  statement  of  their 
chemical  constitution  and  therapeutic  action.  To  n.'une  alt 
or  give  dot^iiled  aiialystw  would  be  impracticable,  since 
there  are  over  two  hundred  and  fifty  medicinal  mineral 
springs,  more  or  less  famed  for  their  curative  virtues,  in 
the  United  Stiites  alone. 

Alltaline  Waters.— The  eiwcijil  clmractoristic  of  these  is 
the  preponderance  of  alkaline  carbonates  of  sodium,  potas- 
sium, and  magnesium.  The  most  noted  alkaline  springs 
of  the  world  are  those  of  Vichy,  France,  containing  twenty- 
six  grains  of  c^i-boimto-of  sodium,  two  grains  of  carbonate 
of  potassium,  one  grain  of  carbonate  of  magnesium,  aud 
fourte*m  cubic  inches  of  carlmnic  acid  gas  in  each  (lint. 
There  are  several  springs  at  Vichy— the  Grande  Grille, 
C^lestine,   Chomel,   Mesdames,  etc.— tho  waters  of  which 
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ave  bottldd  and  may  bo  fouiid  in  the  principal  cities  of 
tliP  world.  The  waters  of  Jfautrriit  am!  Casset-Vichif, 
a  few  miles  dlstatu,  aro  of  the  same  cliai-actcr.  In  Ger- 
many there  aro  the  springs  of  Fachingen  and  iTms,  also 
decidedly  alkiiliue  watti-s.  The  only  spring  in  this  wumtry 
which  i-eprest-nts  tliis  class  ia  that  of  Jiladoii,  in  Alabama, 
containing  fivo  grains  of  carbonate  of  sodium  in  the  pint. 

Uses. — The  diseases  ti>  which  theise  waters  aro  applicable 
are  uric  acid  gravel,  gout,  chronic  gastritis,  diabetes  (rael- 
litns),  and  gall  stone. 

Saline  Waters. — The  pi-ominent  constituentis  chloride  of 
sodium.  It  must,  however,  he  remeiul)ered  that  in  differ 
«iit  springH  111*^1*6  are  various  other  contjtitiiL<ntH  which 
modify  or  reinforce  the  action  of  this  agent  so  as  to  pro- 
duce an  effect  entirely  dislinct  fi*oni  that  of  an  ordinary 
solution  of  salt.  Waters  of  this  cla»»  inci'ea.se  the  action 
of  the  intestine  and  prove  aperient  or  cathartic  according 
to  their  concentration  and  the  quantity  taken.  They  also 
promote  flow  of  urine  and  secretion  from  mucous  mem- 
br-ones.  They  stimulate  digestion,  augment  the  Bow  of 
bile,  and  exercise  a  marked  influence  over  processes  of 
change  in  the  lymphatic  system. 

llie  mild  saline  water»i,  coutainiug  considerable  carbonic 
acid  gOA  and  a  small  proportion  of  alkaline  salts,  ai-e  the 
most  agreeable  to  the  taste  of  all  mineral  waters.  The  fa- 
mous table  waters — Sdkrs  and  Apolftmtrin — which  blend 
so  well  with  wine,  belong  to  this  division.  In  this  country 
wo  have  the  unsurpassed  Saratoga  waters.  They  am- 
tain  in  eai.^h  pint  from  thirty  tu  sixty  grains  of  common 
salt,  from  five  to  fifteen  grains  of  the  alkaline  carbonates, 
and  a  hfco  pro|)ortion  of  carbonate  of  lime,  with  smalij 
quantities  of  sulphates.  i(_>di<los,  and  bromides.  There  are  1 
about  twenty  dilTcrent  tjiirings  at  Saratoga,  all  rivals  for 
pt>|)iilar  approbation,  and  each  proprietor  claims  sui>erior 
excellence  for  his  own  ;  while  the  waters  of  the  8i)ring9 
Tary  somewhat  in  thu  amount  of  each  ingredient,  they 
poeeess  similar  medicinal  properties.    An  exception  should 
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be  made  as  to  tho  Columbian,  Pjivili4»ii,  and  Hamilton 
springs,  each  of  which  contains  an  active  proportion  of 
carbonate  of  ii'on. 

We  have  not  mentioned  above  an  ingredientof  the  water 
which  contributes  largely  to  its  popularity  and  efticaoy — 
that  is,  carbonic  acid  gas,  which  Li  present  in  the  proi>or- 
tion  of  thirty  to  sixty  cubic-inches  per  pint ;  indeed, 
tho  rjuantity  is  so  hirge  in  tho  Geyser  and  Spouting 
Bpriiiga  that  tho  water  is  forced  many  foot  into  t)ie  air  by 
its  pressure.  Only  a  few  miles  distant  from  Saratoga  is 
tho  village  *jf  liallMon,  where  there  are  several  springs 
identical  in  character  and  medicinal  effect  with  those  just 
mentioned. 

Other  saline  waters  io  the  United  States,  which  luay  bo 
used  intenially,  are  those  «f  the  Charleston  Artesian  W'cU^ 
S.  C.  (nine  grains  chloride  of  sndiuni  and  seven  gniins  of 
carbonate  of  sodium  per  pinti,  and  Albany  Artegtan  Welt, 
N.  Y.  ffiixty-threo  grains  of  chloride  of  sodium,  seven  grains 
of  alkaline  carbonates,  and  twenty-eight  cubic  inches  of 
carbonic  arid  gtis  per  pint). 

Uses.— The  stronger  siiliiie  waters  arc  used  both  inter- 
nally and  in  the  way  of  baths,  the  latter  mode  of  adminis- 
trutiou  being  almost  restricted  to  the  very  strong  saline 

atei-s— brines— known  and  highly  favored  in  Germany  as 
'/  busier.  These  natural  earth  brine  baths  prove  of  ex- 
ceeding service  in  the  treatment  of  scrofula,  especially  as 
it  manifests  itself  during  childhood.  Tliey  are  also  bene- 
ficial in  chronic  rheumatism  and  chronic  gout,  when  tho 
person  is  anjemic.  Paraplegia  and  hemiplegia  are  fi-e- 
quently  benefited  in  a  marked  manner  by  the  stimulant 
a<ition  of  these  baths  on  the  skin,  nerves,  and  blood-vessels 
when  resort  to  them  has  not  been  too  long  delayed. 

The  mild  Baliiie  watei's,  taken  internally,  are  valuable  in 
various  morbid  conditions  of  the  liver.  Jaundice,  due  to 
catarrh  of  the  bile-ducts,  is  relieved  by  them,  and  the  for- 
niation  of  gall-stones  prevented.  That  condition  known 
as  engorgemuiit  of  tho  liver  or  alKlomitial  plethora,  ikcut- 


MIN'EKAL  U'ATERS:  SfLfHfR 


lor 


ring  in  persons  of  full  habit,  is  also  favorably  influenced 
by  tlu'ir  use. 

Sulphur  Waters  are  so  called  because  of  the  presence 
of  considerable  sulphuretted  hydrogt^ii.  Aside  fi'oiu  this 
gas  these  waters  contain  exceedingly  variable  ingredients, 
which,  if  thpy  alone  were  considered,  would,  by  their  pre- 
dorainauce,  assign  some  of  the  springs  to  another  class. 
Thus,  we  have  alkaline  sulphur  waters,  in  which  the  alka- 
line carlKinstes  are  abundant,  miinated  sulphur  waters, 
which  nnutaiu  consideralile  chloride  of  soiliuni,  and  calcic 
sulphur  waters,  which  are  impreguated  with  salts  of  lime. 

Rulphurettfid  hydnigL>n,  as  taken  intu  thu  stomach  iu 
moderate  quautitios  in  a  mineral  water,  iuci-easos  the  ac- 
tivity of  the  intestines  and  augments  perspiration.  The 
sulphur  cont^iined  in  it  permeates  the  tissues  and  blood- 
vessels in  a  peculiar  manner,  and  them  induces  uutritivo 
changes  usually  termed  "alterative."  Although  this  gas 
thus  exercises  a  dei-idud  influence  in  the  cure  of  dist-asos, 
especially  those  of  the  sUiu  aad  mucous  membraucs,  yet  iu 
the  pix>scriptiou  of  these  watei-s  special  attention  should 
always  be  given  to  the  amount  and  prui»rties  of  the  solid 
ingrerlients.  Ceilaiu  sulphur  waters  are  desigiiatwl  as 
•'white,"  "blue,"  "yellow,"  or  "red,"  according  to  their 
color.  This  depends  on  the  deposits  which  occur  after  the 
water  has  escaped  f  mm  its  source.  In  white  sulphur  water 
the  precipitate  is  sulphur ;  in  yellow,  it  is  polysnlphurets ; 
in  blue,  it  is  supposed  to  be  an  impiilpable  powder  of  slate  ; 
and  in  the  refl,  a  deposit  of  oxide  of  iron  or  the  develop- 
ment of  microscopic  algiB  of  a  red  hue  is  pi-esnmed  to  be 
the  cause.  In  some  waters  of  this  class  a  peculiar  oi^anic 
substance  is  found,  called  hydrosin  ()r  ban-gine,  which 
seemg  to  give  to  these  waters  a  sedative  or  quieting  effect 
on  the  vascular  system.  Itsexact  medicinal  value hasnot, 
however,  been  determined. 

In  this  cuuutry,  as  iu  many  others,  there  in  a  long  list 
of  sulphur  waters.  Indeed,  when  we  consider  the  small 
quantity  of  sulphuretted  hydrogen  necessury  to  impart  to 
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WAt«r  itti  ciiaractei-istic  odur,  and  that  it  is  frequently 
evolrod  hy  the  deco  in  position  of  organic  Bubstances  on  the 
surface  of  the  earth,  \v«  m;*d  uot  be  sui-priseci  thnt  in 
nearly  every  valley  thyro  flows  a.  so-called  sulphur-spring. 
Such  watem  nrt*.  liowevor,  seldoin  mediciimU  and,  aside 
fruiii  thvir  peculiar  odur,  possees  no  uthtjr  qualities  than 
tliosu  of  ordiiiai-y  water. 

Of  iiiuriated  sulplmr  wal«rs  (those  in  which  cliloridc  of 
widium  is  a  prominent  constituent)  we  have  several  val- 
uable ones.  Such  ait*  the  Upper  aud  Loiver  JStue  Lkk ; 
the  Paroquetf  and  LouisvUle  Art€»i'ajt~&\l  in  Kentucky  ; 
alfio  the  Columbia,  in  New  York,  each  containing  from 
thirty  to  sixty  grains  of  bjlU  in  the  pint.  There  are  also 
springs  wliich,  in  addition  to  common  salt,  contain  an 
activi'  pi-oportion  of  purgative  salts,  like  tlio  French  Lick, 
in  Iiuliaiia;  or  they  amtain  purgative  salts  with  lime  s;*lts, 
like  SJtaron,  New  York ;  Oreenbrie.r  White,  Sulphur,  A'ir- 
giiiia  ;  and  Salt  Sulphur,  West  Virginia,  Again  tht-to  are 
gulphur  wati-rs  in  which  the  ealts  of  litiie  alone  predomi- 
nate, as  Chittenaugo,  and  Clifton,  Now  York,  or  tlie  Yellow 
Sulphitrt  Virginia.  Occasionally  there  ia  a  wat^r  f(»und 
containing  an  active  proportion  of  alkaline,  saline,  and 
pui^tive  salts.  Such  is  the  Borland  spring  of  West 
Virginia.  T^ast  frequent  of  all  are  waters  containing  hy- 
drosiu,  like  the  Hed  Sidpliur,  West  Virginia,  a  water  the 
peculiar  properties  of  which  seem  to  depend  entirely  on 
this  constituent.  Of  thermal  sulphur  waters,  there  are 
the  Ctdi:itiHf(i,  Faso  JiobleSt  and  Santa  Barbara,  California; 
Middle  Park,  Coloi-ado;  and  Warm  Spn'»(/s,  North  Carolina. 

Tlie  principal  cold  sulphur  waters  of  Europe  are  those  of 
Nenndnrf,  and  Ahintjerg,  Germany ;  and  the  most  noted 
thermal  sulphur  waters  aro  Aix-la-ChaptUe,  Belgium ; 
Aiv-les-Bains,  Savoy;  Jiar^gea,  and  liayiiirea  tie  Luchon, 
Franfv. 

Uses.— Sulphur  waters  are  valuable  in  the  treatment  of 
gout  and  chronic  rheumatism,  espetJally  if  they  are  warm 
-waturii ;   and  it  is  probable  that  they  cause  favomble  re- 
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suits  as  much  bj  this  olenient  of  heat  as  by  virtue  of  the 
solid  iugredients.  lu  chronic  poisoning  by  load,  ov  by 
other  metals,  sulphur  waters,  used  int*?rnally,  prove  ex- 
ceedingly btiiieflcial ;  the  sulphur  forming  soluble  nalts 
with  tlio  metal,  which  then  are  olimiuated  through  the 
Bkiu  aud  kidney. 

Chalybeate  Waters  have  iron  an  the  principal  constitu- 
ent, usually  prpsent  in  the  form  of  a  hicarlionate,  and* 
those  watei-s  are  most  easily  borne  which  contain  consider 
able  carbonic  acid  gas.  In  this  way  iron  enters  the  blood 
more  re-adily  and  exerts  its  tonic  influence  more  certainly 
than  in  almost  any  other.  Tlie  number  of  good  irou- 
springa  hei-e  or  in  Europe  is  e:xceedingly  limited.  Why 
this  is  so  is  readily  uiulurstood  when  wo  consider  the  requi- 
sites, vix. :  First,  the  water  must  contiiin  sufficient  iron  to 
be  decidwlly  medicinal.  Second,  it  must  contain  consider- 
able cai-bonlc  acid  gas.  Third,  there  must  be  very  little  of 
other  cnn-stitnents.  A  popular  spring  of  this  kind  is  that 
of  Si^hooleif'a  ^fountain,  Now  Jersey,  which  is  said  to  be  a 
pure  chalybeate.  Cooper's  Well,  Mississippi,  has  enjoyed 
much  repute  in  the  South  for  many  yeare.  It  contains 
nejirly  half  a  gr.iiu  of  iron  in  each  pint,  with  salts  of  lime, 
magnesium,  and  sodium.  'Jiaivlet/  Spring.  Virginia,  is  ft 
good  chalybeate.  The  best  chalybeatcs  in  Europe  are  thoae 
of  Schuxtfbach  and  Pynnont,  containing,  respectively,  one- 
halE  and  two  thirds  of  a  grain  of  carbonate  of  iron  per 
pint. 

The  Alum  Wattra,  of  Virginia,  are  included  under  chaly- 
beates,  although  they  are  not  such  in  the  sense  of  pure 
iron-tonics.  They  are  ix'ally  alterative  waters  of  a  peculiar 
and  complex  charactiT.  Tliey  contain  from  half  a  grain  to 
a  gruin  of  iron  in  each  pint,  together  with  considerable 
alumina  and  free  sniphnric  acid.  They  have  been  found 
especially  valuable  in  scrofula,  and  in  diseases  of  the  skin 
depending  on  a  scrofulous  constitution.  The  principal 
springa  of  thiskind  are  the  Rockbridge,  Jordan^  Bath,  and 
Bedford' Alum — all  in  Virginia. 


110 


ISTKODUCnOK 


Uses. —The  effect  of  these  waters  is  tt>  increase  appetite, 
promote  digestion,  stimulato  activity  of  the  heart,  and, 
when  persons  areaiKemic,  they  bring  back  a  rose  hue  to 
tht!  cheeks. 

Waters  of  this  kind  aro  useful  in  all  cases  of  impov- 
erished blood,  whetbor  depending  on,  dyspepsia,  derange- 
ment of  menstruation,  exhausting  diseases,  or  any  cause 
'whatsoever.  They  are  also  frequently  resorted  to  by  per- 
sous  wiio  have  undei-gone,  at  oilier  Hpriugs,  a  course  of 
reducing  treatment  with  alterativo  mineral- waters.  When, 
at  the  close,  the  |)erson  is  relieved  of  his  malady,  tliough 
pule  and  an»;niic,  he  may  go  to  souio  good  chalybeate 
spring,  driuk  the  water  for  one  or  two  weeks,  and  bo 
rest'Ted  to  accustomed  vigor. 

Purgative  Waters,  as  tlio  name  implies,  contain  con- 
stituents which  act  as  cathartics  or  aperients.  These 
offoctft  are  more  or  less  pronounced  according  to  the  pre- 
ponderance of  sulphate  of  magnesium,  sulpluite  of  sodium, 
or  Bulphato  of  potas-sium,  and  tlio  way  in  wliicli  these  are 
associated  with  other  ingi-edieuts — such  as  the  alkatiuo 
carbonates,  sulphate  or  carbonate  of  lime,  or  some  salt  of 
iron,  eitherof  which  tends  decidedly  to  modify  their  action. 
Thcso  waters  are  bitterish  in  taste,  and,  by  Germans,  are 
t*rmcd  biiier  wasser.  This  taste  is,  however,  decidedly 
mitigated  by  the  presence  of  considerable  carbimic  acid. 

The  i)rincipal  purgative  springs  of  this  country  (the  CrnA 
Orchartt)  are  located  in  Kentucky.  They  contain  thirty- 
three  grains  of  pm-gative  salts  in  each  pint.  By  boiling 
down  the  water  a  valuable  purging  salt,  known  .is  Crab 
Orrhard  !^oH,  is  obtained.  There  are  also  the  Kstiit 
springs,  containing  thirty-two  grains,  and  the  TTaifods' 
6u;-f7  springs,  containing  twenty  grains  of  purgative  salts 
per  pint.  Both  are  nituated  in  Kentuckj'.  The  only  other 
purgative  spring  of  note  is  that  of  Bedford,  I'ennsylvania, 
which,  however,  is,  as  a  rule,  aperient  only  because  of  the 
considerable  amount  of  carbonate  of  iron. 

European  purgative  waters  most  fi-equently  for  sale  in 
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re  FriedricfmluiU  (fighty-six  grains  of  purging 
he  pint) ;  Ki^sin/jen  (cighty-fivo  grains);  PtiUna 
(two  hundred  and  twenty  grains);  llunyadi  Janos  (two 
hundred  and  sixty -six  gruius),  The  last-named  is  doubt- 
less the  best  of  thi!!«»  waters,  containing  a  htrge  atuount 
of  purging  salts.  In  addition  there  is  considomblo  carbon- 
ate of  sodium,  chloride  of  sudium,  and  carbonate  of  lime, 
which  tend  to  render  its  action  mild.  [Apmia  water, 
more  recently  introduced,  is  from  the  same  region  as  tho 
Uunyadi  Jano^,  and  has  about  ttm  same  constituents.] 

Uses. — These  waters  are  mostly  used  as  substitutes  for 
thy  disagit^able-tastiiig  saline  purgatives  of  tho  shops; 
and  although  containing  the  same  purging  s;ilts,  yet  these 
are  so  combined  with  other  ingreilients  that  they  act  more 
mildly,  and  tho  taste  is  hut  little  noticed.  Persons  do  not 
go  to  the  spring  to  drink  this  sort  of  water,  but  it  is  bottled 
and  may  be  found  in  nearly  all  pharmacies. 

Tliyse  waters  are  sometimes  used  in  that  condition  known 
under  the  somewhat  vague  name  of  abdominal  plethora. 
This  occurs  mcwt  fretjuently  in  persons  who  ai-e  generous 
livers,  and  who  use  malt  liquors  and  wine  frequently.  It 
is  associated  with  constipation,  a  loaded  tongue,  and  slug- 
gish hepatic  action.  In  such  cases  a  short  course  of  these 
waters  frenueuily  reliuves  all  the  symptoms  in  a  short 
time,  and  reduces  the  previously  corpulent  person  to  a' 
normal  weight. 

Calcic  Waters. — The  principal  ingredients  of  these  war 
ters  are  salts  of  hme.  The  most  prominent  springs  of  this 
class  in  the  United  States  are  EaUm  Rapids,  Michigan, 
containing  five  grnins  of  lime  siilts  and  two  cubic-inches  of 
C.irbonic  acid  gas  in  each  pint ;  Siveef  iSpriixjs,  Virginia, 
containing  five  grains  of  lime  salts  and  eleven  cubic  inches 
of  carboiiic  acid  gas;  and  livthofda,  Wisconsin,  having  two 
grains  of  lime  salts  in  each  pint.  The  lastnamed  spring! 
has  a  widespread  reputation  for  tho  relief  of  those  diaeasca  1 
to  which  waters  of  this  kind  are  applicablo.  Tho  most 
Qsteemed  calcic  watera  of  Europe  are  Conh-creville  (twelve 
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grains  of  lime  salts  to  the  pint)  and  Wilduttgen  (three 
grains  of  lime  salts  aud  a  large  quaotity  of  carbonic  add 
gas  to  each  piat). 

Uses. — Some  time  ago  waters  of  this  kind  were  thought 
to  possess  little  value.  However,  it  is  found  that  waters 
oontainiiig  carbonate  of  lime  and  uther  alkaline  carbonates, 
with  consideralila  carhoiiic  acid,  are  exceedingly  valuable 
in  irritability  of  the  bladder  depending  on  chronic  inflam- 
mation, and  for  gravel,  either  of  the  kidneys  or  bladder. 
Tluiy  also  prove  palliative  in  8j«:charino  diabotes.  Casesof 
dyspepsia,  accompanied  by  paiu,  are  also  fre^^uoutly  re- 
lieved by  their  use. 

Thermal  Waters.— The  chief  curative  agent  in  these 
waters  is  heat,  and  the  good  results  obtained  by  their  use 
depend,  almost  entirely,  on  the  apin-eciation  of  this  fact  and 
on  its  appropriate  application.  It  is  often  a.sked,  "  Why 
not,  tht'ri,  us«  hot  water  at  home  ?"  Kor  the  simple  reason 
that  it  is  impossible  to  obtain  hot  water  there  in  suflicieut 
quantity  and  of  continuou!*  temperature.  Imagine  a  por- 
tion trying  to  imitate  a  .single  bath,  such  as  may  be  had  at 
the  Hot-riprings.  For  this  purpo(*e,  hundreds  of  gallons 
of  water  must  be  heated  to  a  tempemture  of  I.W  F.,  and  it 
must  be  maintained  in  a  rfiser\'oir  at  exactly  that  temppra- 
tui-e.  Then  it  must  !low  in  a  stream  into  and  out  of  the 
bath-tub,  so  that  the  temperature  of  the  water  iu  the  tub 
is  kept  at  e-tactly  the  desired  degr«*e  continuously — not 
vacillating  from  hot  to  cold  and  fi-om  cold  to  hot,  as  in  an 
ordinary  hath.  Then,  in  addition,  there  must  be  a  perfect 
millrace  of  hot  water  to  supply  the  vajwr-room.  The  ex- 
pense of  heating  so  much  water  to  such  a  degree,  and  the 
uttor  impracticability  of  retaining  it  there,  are  sufficient 
answers  to  those  who  think  IJghrly  of  thermal  baths. 
Still  more  is  it  impossible  \o  intitate  an  immense  warm 
piscina-bath,  containing  thousands  of  gallons  of  water, 
such  as  the  one  found  at  the  Warm-Sj>rings,  Va.,  and  at 
other  note<l  resorts. 

There  are  a  number  of  valuable  thermal- springs  iu  ttiis 
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'  country,  but  .it  few  of  them  are  the  proper  auxiliaries,  pia- 
cina-liaths,  douches,  etc.,  such  as  could  be  desired.  Tlie ' 
Hot-Springa  of  A  rkansaa  (03"  F.  - 150 "  F. ),  Hot-  Springs,  Va. 
("S*F.-UO°F.),  and  Warm -Springs,  Vu.  (98°  P.),  occupy 
a  deservedly  high  place,  though  they  are  but  slightly  iiiiu- 
eralized,  and  in  Europe  woiild  be  termed  inditfcient  ther- 
mal waters.  The  Warm-Springs,  N.  C.  ('J7''  F.-IOS"  F.),  con- 
tain sulphuretted  hydrogen,  carbonic  acid,  and  sulphate  of 
lime.  The  Idaho  Hot-Springa  (85°  F.-1 15°  F.)  contain  three 
grains  of  carbonate  of  sodium,  three  grains  of  sulphate 
of  sodium,  and  two  grains  of  sulphate  of  maf^uesiuni  to, 
the  pint.  The  Paso  Jiohles  HoiSpriuga  of  Culiforuia  (Ua" 
F.-iaa"  F.)  contain  considerable  chloride  and  carbonate  of 
scHlium.  and  a  large  amount  of  sulphuretted  hydrogen  and 
carbonic  acid  gas. 

The  prominent  thermals  of  Europe  are  Oasiein,  in  Aus- 
tria (S7°  F.-lfio'  F.),  ToeplUz,  in  Boliemia  (120"  F.).  Schlan- 
genbad,  in  Nassau  (sa"  F.-Sli"  F.),  and  Fiombirres,  ia 
Franc©  (125"  F.). 

Uses. — The  dinease<i  to  which  thermal  baths  and  douchesd 
are  specially  applicable  are  chronic  rheumatism,  chronic- 
gout,  paraplegia,  neuralgia,  false  anchylosis,  and  certain 
diseases  of  the  skin   (pworiaais,  lichen,  etc.).     In  syphilis 
they  promote  cure  by  aiding  appropriate  internal  medica- 
tion. 

THERAPEUTICAL  USE 


Chronic  Rheumatism.— The  mineral- water  treatment  of 
this  disease  consists,  almost  exclusively,  in  the  employ- 
ment of  thermal-baths  (95*  F.-lotr"  F.),  thirty  in  succes- 
sion, at  intervals  of  one  or  two  days,  according  to  the 
effect.  When  there  is  decided  stillness  of  the  joints,  tho 
hot  douche  (loc  F.-iao*  F.)  is  a  valuable  auxiliary.  It  is, 
for  the  most  iKirt,  indifferent  whether  these  baths  are  of 
highly-mineralized  water  or  not.  In  some  cases  in  which 
there  is  decided  want  of  tune  in  the  skin,  the  salt-thermals 
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gncin  pi-ofcrablo  because  of  the  decided  stimulation  of  the 
skin  which  results  from  their  use. 

Syphilis.— There  are  no  mineral  waters  that  cure  this 
malady ;  yet  there  are  many,  which,  conjoined  with  the 
XLse  of  appropriate  medicines,  aid  most  decidedly  in  the  re- 
moval of  the  disoaaed  condition  of  the  system.  Sulphur 
watere,  saline  waters,  thenual  waters — all  have  been  suc- 
cessfully used  in  this  disease.  Perhaps  the  best  results 
have,  in  this  country,  been  obtaiued  at  the  Hot-Springs 
of  Ai-kausiiB,  tliough  other  thenual-bathfl,  sucli  astho  Vir- 
gioia  Ilot-Spriiij^,  and  those  of  Fuso  Rubles,  California, 
would  doubtless  pi-ove  equally  efficacious. 

Chronic  Metallic  Poisoning. — Tho  most  frequent  form 
■under  wliich  this  is  pi-esentod  is  the  paralysis  of  painters 
and  workers  iu  lead.  The  most  efiicaeious  ai^  the  sulphur 
watci-s,  coujoiii(,-d  with  tho  u.>«  of  Wiirm  or  hot-baths. 

Diabetes  McUitus. — Decided  benefit  has  resulted  in  many 
cases  from  the  systematic  use  of  alkaline  or  calcic  waters. 

Chronic  Dysentery. — It  has  been  claimed  (and  doLibtless 
with  truth)  that  tho  alum  waters  of  Virginia  have  cured  a 
number  of  cases  of  this  disease. 

Scrofula.— For  the  relief  of  this  bad  habit  of  body,  es- 
pecially ill  young  children,  nest  to  cod-liver  oil  there  is 
liuthiug  su[)erior  to  an  appropriate  mineral  water  ;  and  it 
is  frequently  desirable  to  alternate  mineral  water  treat- 
ment with  cod-liver  oil.  The  watei-s  most  applicable  in 
tliese  cases  are  the  strung  salines  used  in  the  way  uf  brine- 
baths,  and  it  is  this  kind  of  waters  that  are  almost  exclu- 
sively employed  abrojid.  We  have,  however,  iu  tho  Vir- 
ginia alum- waters,  a  sort  little  known  in  Kurope,  and  these 
have  loug  bad  cousidorablo  reputation  for  tho  cure  of 
scrofulous  diseases. 

Cblorosis.— Chalybeato  xvaters  are  a  valuable  remedy  in 
this  condition,  when  associated  with  other  and  appropriate 
medicines. 

Paralysis. — Certain  cases  of  paralysis  following  exhaust* 
ing  diseases,  such  as  diphtheria,  typhoid,  cerebro-spiual 
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fever,  tedious  contiuemeut,  etc.,  are  oftea  much  benefited 
by  proper  use  of  thei-mal-batlis  and  duucbes;  but  graver 
cases,  in  which  prouounced  chauges  have  taken  place  in  the 
tissues  composing  the  nervous  system,  are  rarely  benefited. 

Neural^s. — Tht;se  painful  affectiousi  when  due  to  local 
irritntioii  i>f  nerves  and  uei-vo-shuatlis,  are  soaniUmes  cured 
iu  an  unexpected  manner  by  the  use  of  tliermal  baths  or 
douches ;  thus  it  is  often  serviceable  in  crises  of  sciatica  of 
long  standiag.  It  is,  however,  very  dillicult  to  decide  in 
advance  which  cases  will  be  benefited,  and  a  trial  of  the 
w;it*r  is  lite  only  test. 

Chronic  Laryngitis.— Mineral  waters  prove  efficieut  in 
many  cases  of  this  malady,  The  valet's  most  appiopiHato 
are  those  of  the  sulphur  class  rich  in  sodium,  anil  alkahne 
waters  containing  a  great  deal  of  chloride  of  sodium.  The 
European  waters  which  liave  acquired  the  most  decided 
reputation  are  tho^e  of  Ems,  in  Qormany,  and  Raux 
Bonnes,  France.  The  water  iu  this  country  which  will 
probably  yield  the  best  result  is  that  of  the  Ked  tiulphur 
Spring,  of  Virginia. 

Chronic  Bronchitis. — ()ne  of  the  most  reliable  waters  in 
this  disease  is  the  lied  Sulphur,  of  Virginia.  If  the  pa- 
tient is  scrofulous  the  saline-sulphur  waters  are  preferable. 

Dyspepsia.— In  that  form  of  tho  disease  called  acid  dys- 
pepsia, alkaline  mineral  waters  prove  of  especial  utiUty. 
When  the  Gkse  is  one  of  flatulent  dyspepia,  and  is  attended 
with  evolution  and  belching  of  large  ([uantities  of  gas,  sa- 
line waters  yit4d  the  best  results. 

Saratoga  waters,  cunUiiuing  considerable   chloride   of 

liura  and  sufficient  alkaline  carbonates,  are  well  adapted 

most  pei-sons  troubled  with  this  malady. 

Chronic  Gastric  Catarrh.— For  its  treatment  tlio  stro:ig 
alkaline  waters,  like  Vichy,  are  mostly  employed  and 
prove  exceedingly  heacflcial.  AlkaUno  purgative  waters, 
such  as  Carlslxid  and  Marieiibad,  are  also  curative, 

Constipation.— It  is  popubirly  well-known  that  one  of  the 
beet  remedies  for  this  condition  is  the  iugestiou  of  a  glass 
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of  ordiimry  water  imnicdiatdy  ou  rising  in  the  morning. 
Mucli  uiore  is  it  the  fact  if  aa  appropriate,  mildly- aperient 
mineral  water  be  used.  Tlie  water  tendtt  to  increase  6e- 
-  cretion  by  the  mucous  mt^mbrruie  of  the  intestinefl  and 
augment  their  expiUaive  action.  For  this  purpose  Sara- 
toga or  Blue-T-ick  water  is  exceedingly  appropriate,  while, 
in  some  instances,  mild  purgative  watera,  such  as  Carl&bad, 
may  be  employed. 

Engorged  Liver. — For  the  relief  of  this  malady  there  is 
no  remedy  supwrior  to  au  apijropiiatu  mineral  water.  A 
saline  sulphur  water  may  be  used,  or  an  alkaLino  purga- 
tive water ;  and  either  will,  as  a  rule,  give  very  beneficial 
reeults  in  a  short  timo. 

Gail-Stones. — For  the  removal  aud  provontiou  of  gaJl- 
gtones  there  is  no  remedy  equal  to  a  good,  strong,  alkaline 
mineral  water,  like  that  of  Vichy.  Carlsbad,  an  .alkaline 
purgative,  aud  Saratoga,  of  the  alkaline-saline  clase,  will 
also  yield  satisfactory  results. 

Gravel. — For  the  relief  of  uric  acid  and  oxalic  acid  gravel, 
alkaline  water  should  be  employed,  hke  that  of  Vichy  or 
some  similar  water.  In  cases  of  phosphatic  gravel,  the 
calcic  waters,  rich  in  carbonic  acid  gas,  should  bo  given. 

Catarrh  of  the  Bladder  is  often  relieved  in  a  marked 
manner  by  the  use  of  mineral  water.  The  kinds  most 
appropriato  are  the  mild  calt'ic  ur  alkahuu  ivators. 

Dysmenorrhcea,  depending  on  uterine  engorgement,  is 
often  benefited  or  cured  by  the  internal  administration  of 
miuoral  water.  That  which  proves  most  serviceable  is  an 
alkaline  water  of  moderate  strength,  or  an  alkaline-saline 
water;  although  water  of  some  other  kind  will  frequently 
produce  a  favorable  result,  Dysmcnorrho'a  arising  from 
any  other  cause  will  not  bo  relieved  by  mineral  water. 

Diseases  of  the  Skin. — The  principal  mineral-water  treat- 
ment of  lichen  and  {itwriaKis  is  by  warm  \aith»  and  the  in- 
ternal administration  of  tsatino- sulphur  water.    The  baths 
seem  to  act  <dl  the  bettur  if  they  be  of  the  thermal-snlplmr 
'Tariety.    Baths  ore  frequently  continued  for  a  long  time 
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in  these  diseases,  until  a  bath-eiiiption  (called  by  the 
French  la  pousufifi)  is  produced.  Baths  are  then  discon- 
tinued, and  when  tlii»  arti  Jicial  <?i-uption  dia'ippears,  fo  dnes 
the  original — never  to  reappear.  In  pityriasis,  baths  of 
sulphur  water,  and  the  internal  use  of  it,  are  the  remedy. 
For  scrofulous  akin  diseases  thu  t^aliue  and  saline -sulphur 
waters  are  used.  In  Byphilitic  skiu  diseases  baths  and  in- 
ternal use  of  watei-s  are  only  adjuncts  to  appropriate  inter- 
nal medication,  which  they  reinforce  and  render  curative, 
o£teu  in  a,  most  retmirkable  manner. 

Contractions  of  Muscles,  and  Stiffness  of  Joints,  when  not 
associated  with  organic  changus  and  adhesions  of  bone,  are 
frequently  relieved  by  a  well-directed  cour.su  of  thcnnai 
baths  and  douches. 

Old  Wounds. — In  some  instances,  after  a  wound  has 
healed,  it  reopens,  clo8e.i,  and  ojwns  again.  This  may  he 
due  to  a  retained  piece  of  ball  or  shell  j  to  a  fragment  of 
clothing,  or  a  splinter  of  broken  bone.  Under  such  condi- 
tions a  series  of  thermal  baths  and  douches  often  produces 
eicellcnt  i-esnits.  A  free  suppuration  is  caused  about  the 
seat  of  the  foreign  substance,  it  becomes  loosened,  finds 
its  way  to  the  .'lurfaci*,  is  discharged,  and  the  wound  then 
heals  permanently.  It  is  for  cases  of  this  kind,  and  for 
casesof  necrosis,  paralysis,  rheumatic  contraction,  etc., that 
the  milit:iry  estixblishmentsof  France,  tlermany,  and  Aus- 
trui  have  special  hospitals  at  some  of  the  famous  thermal 
springs. 

MKOELLANKOUS  OBSKltVATIONS 


In  Relecting  a  place  of  resort  we  should  remember  that, 
in  addition  to  the  proper  medicinal  water,  the  advantages 
of  location,  society,  etc.,  should  bu  considered.  The  place 
shonld  bo  elevated,  so  as  to  be  free  from  malaria  and  nox- 
ious vapors,  and  possess  a  cool  snnnner  temperature.  The 
sanitary  conditions  of  tho  hotel  should  be  unexceptionable 
(a  subject  too  little  regarded  by  many  hotel  proprietors). 
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The  society  should  be  agreeable  ;  for  some  it  ia  hotUr  that 
gayety  abound,  for  others  that  there  be  guiet. 

The  xmiial  .season  at  the  springs  commnticiis  from  the  1st 
to  the  15th  of  June,  and  closes  on  the  1st  of  October.  Dur- 
ing this  time  all  resorts  are  open  to  visitors.  A  few,  how- 
ever, are  prepai-ed  to  entertain  guests  Ihi-oughout  the  year. 

Kulea  for  drinking  the  water  aro  cinnparativdy  simple. 
It  should  always  he  taken  on  an  empty  stomach,  and  about 
an  hour  Bhouid  elapse  hefoi-G  a  meal.  The  usmd  way  is 
to  repair  to  the  spring  on  fli'st  rising  and  tliere  to  drink, 
alowly,  a  glass  of  the  water ;  tht-a  to  promenade  for  fifteen 
minutes;  tht-u  take  another  ^hiss  and  promenade  again; 
then,  in  sonic  instances,  and  of  somo  waters,  another  glass 
may  bo  taken.  The  exact  quantity  will  vary  according  to 
the  strengtli  of  the  water  and  the  peculiarities  of  the  diis- 
eaee.  One  tiling  is  always  to  bo  i*emembcrL'd — never  to 
deluge  the  stomach  with  large  quantities  of  the  water,  or 
make  ex[H'rimenl8Jisto  howlai-ge  a  quantity  can  be  drank. 
When  a  mineral  water  is  bt;iug  used,  the  patient  should 
eat  sparingly  of  good,  wholesome  food  ;  hut  all  pastry, 
highly- seasoned  sauces,  ett.,  should  be  avoided.  Fre- 
quently it  is  exceedingly  ditficult  to  limit  one's  self  to  plain 
fare,  especially  as  the  change  of  place,  tnountain  air,  and 
the  mineral  water  increase  uppotito  in  a  marked  degree  ; 
but  abstinence  is  an  ini{>erative  noc«aaity  if  one  is  to  ohUuD 
the  full  benefit  of  the  watei-a. 

The  length  of  time  reqiiii-ed   for  a  course  of  minet 
water  is  not  definite — varying  according  to  the  malady' 
and  the  peculiarity  of  the   water.     From  thi-ee  to  four 
weeks  may,  however,  be  named  as  an  average.] 


THE  PHABMACOPOfilA 

[Most  countries  are  provided  with  a  Pharmacopceia  issued 
by  authority  from  the  government,  or  by  some  repi-eseiita- 
tive  Ivody,  and,  from  time  to  time,  revised.  In  others  it  is 
ciLstomary  to  accept,  as  authority,  the  Pharmacopada  of 
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some  other  country,  or  eomo  work  of  ]ike  nature.  In  the 
United  States  a  contention  is  heM  decemiially  in  Washing- 
ton, composwl  of  (Iclogtites  from  incorporated  medical  and 
pharmacGutictal  socintii*  and  colleges,  and  a  committee  is 
chosea  who,  dui'ing  the  interval  preceding  the  next  con- 
vention, i-evise  and  publish  the  work.  The  last  convfution 
was  held  in  isito,  and  the  conunittee  then  chosi-n  publiBhod 
the  seventh  edition  of  the  "  Phai-macopopia  of  tlie  United 
States  of  America,"  in  I'^ifH.  It  is  a  work  of  over  60ft, 
pages,  and  relates  exclusively  to  the  description  of  di-uga 
and  articles  employed  as  medicines;  to  the  tests  for  their 
fitrcngth  and  purity  ;  to  processea  to  be  used  in  their  manu- 
facture ;  the  titles  by  which  they  are  to  be  designated,  etc. 

In  most  of  the  States,  laws  regulating  the  sale  of  drug* 
and  medicines  specify  the  pharmacopoeial  sfciiidards  of 
strength  and  purity  aa  being  the  ones  i-equii-ed  by  the 
laws,  and  in  sucli  States  the  obligation  of  a  pharmacist  to 
follow  the  directions  oE  the  Pharmacopneia  is,  necessai-ily, 
something  more  than  a  mere  compliance  with  custom. 
Whatever  his  reasons  may  bo  for  modifying  a  formula  or 
changing  a  porooutage  of  strength  of  au  ingredient,  ho 
does  so  with  legal  risks. 

It  follows  that  it  would  he  impracticable  to  consider  in  a 
Pharmacopceia  things  which  are  manufactured  and  sold  as 
proprietary  apticles.  or  which  have  titles  protected  hy  copy- 
right or  by  laws  governing  trade-inarke,  however  good  these 
articles  noay  be,  since  no  Committee  of  Revision  can  dic- 
tate to  their  owner  what  they  sh.'^ll  ho  made  of;  how  they  ■, 
shall  be  ntmde ;  what  tlieir  strength  shall  be,  or  what  they' 
shall  he  called.  Xo  restriction  whatever  is,  or  can  be, 
placed  upon  the  use  of  such  unofficial  articles  by  physi- 
cians; but  it  should  be  understood  that,  in  the  case  of 
official  (orpharmacopa'ial)  substances,  there  are  guarantees 
of  strength,  purity,  and  uniformity  which,  in  the  nature 
of  things,  cannot  bo  ivith  ai'ticles  of  a  purely  proprietary 
character. 

Owing  to  the  nature  of  the  information  contained  in  tlie 
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riiamiaropoeia,  it  has  come  about,  in  this  country,  that 
voluminous  comiiieiitiii4e8 — mostly  known  an  Dis- 
fctories— Iiiive  been  priv.-itely  is&ued.  "The  Umted 
fStatoa  IMspensatorj',"  "National  Dispensatory,"  and  the 
"Arnericaa  Dispeuaatoiy  "  are  the  most  iiromineiit  aud 
geufrally-used  of  these  works  ;  and,  owing  to  their  groatvr 
'  detail  and,  espiM-ially,  to  the  information  they  contain  !•©- 
gnrding  tlie  «sos  of  the  substances  describod,  and  also  to 
th«  fact  that  their  contents  is  not  restricted  to  Buch  things 
•a  are  strictly  official,  they  havocomy  to  be  better  knowu 
Among  physicians  than  the  Pliarmacopooia,  upon  which 
they  are  founded.  By  many  they  are  regarded  as  the 
jfettHfeoritative  works,  because  their  relation  to  the  Pbanua- 
is  unknown  or  misundet-stood.] 

HODES  OF  ADMINISTERING  MEDICINEa 

YWinothi^*!  of  administering  meciicines  is  a  subject  of 
Ht«n,H»^  iittiKirtancu.  There  are  several  modes  and  cban- 
^filji  Kr  which  Ihcy  may  be  introduced  into  the  system,  of 
w4Wl'K  Uw  foUi'wiiiK  ttio  the  most  importiint : 

^  ^m  Mouth. — Thiit  is  the  first  and  simplest  way,  and 

^M«VM4y  mity  1)0  given  : 

^^ln^  ,V^,  for  example,  when  wo  give  cod-liver  oil, 
<i>ti^^"~'"'    "'I'  extract  of  iiiiUt,  aluno  and  uuinixt«d  with 

^jfe  H'W»*N  ^M-"*'*?'  niodifinea  are  added  to  water  before 
-  ■     ^    Ux-itiiMt  thoy  are  too  pungent  to  swallow 

^gk  w  the  raw)  of  tuilts  or  alkaloids,  when  they 
X^(^  U>  nwallowwi  nnless  iti  solution.     We  liave 
ttw>  (onner  among  the  ammonia  preparations. 
v\ .'  nivt*  nitslicines  in  milk  when  it  covers 
M«|  *y«|H>cijdIy  when  thoy  are  precipitated  on 
,.    1«   wrttor.    The  anmioniated  tincture  of 

.;\*Oll  thus. 

n«!»  i»  the  fttvoritti  method  when  sev- 
,,,.,)  to|^4her.     In  addition  to  the  active 
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ingredients  there  is  often  something  added  to  impart  to 
Iho  mixture  an  ajiri^Cfililo  tasto.  Mixtures  aro  usually  made 
up  with  water  to  such  quantity  as  will  ma1(e  the  dose 
measurable  with  a  spoon.  It  is  hjirdly  neceswiry  to  give 
exaiiiiiles  of  mixtures,  hut  the  brown-mixture,  the  rhuhurb 
aud  soda-mixtui-e,  and  the  compound  iroa-mixture  of  the 
Pharmacopceia,  may  be  mentioned. 

Asa  Nalurat  H'rt/er.— Tlieso  are  in  reality  mixtm:es.[or 
aolutionsj,  but  compounded  by  nature,  aud  not  by  the 
chemist. 

Some  dnigH  cannot  be  given  in  the  liquid  form  because 
they  are  insoluble  in  fluids.  In  other  cases,  as  when  a  pa- 
tient is  travelling,  it  is  more  convenient  to  have  the  medi- 
ciue  in  a.  solid  form.     Solid  medicines  may  be  given  as — 

P///«.— These  vary  much  in  size.  The  old-fashioned 
chemist  delighteii  in  a  large  five-grain  pill,  hut  a  pilule  is 
preferable  to  a  bolus,  aud  the  smaller  they  arc  the  bettor.' 
Pills  are  usually  round,  but  many  people  prefer  them  ovoid, 
Tlio  ()ldf:i.shioned  pill  was  usually  went  out  in  a  box  con- 
taining lycopodium  powder,  to  prevent  them  from  sticking 
together ;  but  pills  are  now  usually  coated.  The  oldest 
form  of  coating  is  silvering,  the  pills  being  shaken  up  in  a 
box  with  Eilver-leaf.  The  gilded  pill  is  a  variety  of  this, 
gold-leaf  being  used,  more  especijiUy  in  the  case  of  dinner- 
pills.  Sugar-coated  pills  ai-e  made  in  the  same  way  as  the 
sugar-coated  almonds  of  the  confectioner,  the  pills  being 
placed  in  a  hot,  copijer  roccptaclo,  with  powdered  sugar 
[or  syrup  aud  powdered  starch],  and  quickly  rotated.  lu 
Franco,  sugar-coated  pills  are  called  drag^es  and,  when 
very  small,  grannies.  French  chalk  is  sometimes  used,  but 
it  is  not  a  good  coatjng.  and  many  pills,  so  coated,  may  be 
boiled  in  water  for  half  an  hour  without  dissolving  their 
covering.     Gelatin-coated  pills  are  covered  by  being  stuck 

'  pA'ith  this  exception :  A  boliM  is  k-as  npt  to  trouble  personii  u-hoM 
pharyngeal  niu«clM  are  ORitbl^  to  i^mHp  aHiiinll  [jill.utiil  vliu.  IberpfurL-, 
experience  n  ticklinic  of  the  pharjTu:  bj-  the  ndhealoD  of  the  Bumtl  pill  to 
th«  mottt.  muooiMiWrfaoi-.} 
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on  the  end  of  pios  and  dipped  iuto  the  [warmj  solution. 
Lead-and-opiuni  jiills  should  not  "be  treated  in  this  way,  as 
the  gelatin  bccomvs  convertc-d  iuti)  ji  k'athery  mass  which 
nothing  will  dissolve.  Pi-obahly  tlio  best  of  coatings  is  a 
simple  transpareut  varnish  [of  Toluorogg-albumen].  Pills 
[mado  with  some  excijiieiits]  which  Imve  bcvn  long  kept 
become  hard  aud  insoluble,  and  fail  to  cxeii  any  action, 
being  expt'lled  with  the  motions,  nnchaiigcd. 

PoKv/ers.— Some  medioints  are  coratiionly  given  as  a 
powder,  but  it  in  not  a  popular  form  of  administration.  A 
patient  who  is  iusensiUc,  will  often  swallow  a  powder 
placed  on  the  back  of  the  tongue,  when  it  would  be  almost 
iiii[)o»^ilile  to  got  him  to  take  a  pill.  Oiildreii  hi-h  soine- 
tinica  given  powders  in  jam,  hut  it  is  not  a  good  form  of 
ELdministraiiin  [.ia  it  is  liable  to  cause  distaste  for  a  whole- 
Bonie  and  otherwise  desirable  article  of  food].  The  beet 
way  to  give  a  powder  is  to  enclose  it  in  a  capsule,  or 
in  cachets  made  of  flour  and  water. 

It  is  a  circumslaucG  worth  noticing  that  remedies  a^lmin- 
isterod  in  the  form  of  powder,  often  produce  effects  quite 
difTemit  from,  or  even  entirely  opposed  to,  their  ordinary 
action.  This  ariws  from  the  lodgment  of  fine  particles  of 
the  powder  in  the  mucous  membrane  of  the  stomach  or 
intestines,  xvhere  they  act  as  irritants.  It  is  well-known 
that  many  fniits  act  as  purgotiv(?s  or  liixatives,  from  the 
stimulus  afforded  to  peristaltic  action  of  the  intestine  by 
the  little  seeds  which  they  contain,  and  we  have  a  closely 
analogous  condition  in  the  cai^eof  ]>owders.  Tannin,  for 
example,  usually  acts  as  an  astringent,  and  is  given  in 
cases  of  diarrhwa ;  but,  if  administered  in  the  form  of  a 
capsule,  80  that  the  minute  particles- are  set  free  in  eon- 
tact  with  the  mucous  membrane  of  the  alimentary  tract,  it 
may  produce  vomiting  or  diarrhcea. 

Triluraliuns.^V,'hut  ar<j  called  "  triturations  "are  largely 
employed  in  the  United  States,  where  a  general  formula 
for  their  preparation  isofiicial  in  the  Tharmacopoeia.  They 
are  prepared  by  rubbing  together,  so  as  to  form  an  inti* 
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nuAfr  'fedmixture,  ten  parts  (by  weight)  of  tho  drug  and 
ninety  partsof  sugaPof  milk,  in  moderiitoly  fine  powders. 
There  is  no  doubt  that  many  insoluldo  drugs  arc  rendered 
much  more  active  by  this  minute  subdivision ;  probably 
becauf^e  they  are  brought  into  a  condition  in  which  they 
can  be  readily  absorbed.  Thase  triturations  are  conimonly 
put  up  in  the  form  of  tablets  [formed  in  moulds,  without 
compression  (aluohoL  and,  sometimes,  a  littlo  mucilage 
hoing  used  to  render  them  cohesive)  and  known  as  "  tablet- 
tritunites  "J  or  tabloids,  prepared  bj'  compression.  Among 
the  most  popular  of  ilie  tablet- triturates  are  those  contaia- 
ing  the  equivalent  of  a  minim  o£  tincture  of  aconite  in 
each;  thu  one  liundi-edth  of  a  grain  of  corrosive  chloride 
of  mercury  ;  the  third  of  a  grain  of  giay  powder ;  a  tenth 
of  a  grain  of  sulphide  of  calciunt,  iiud  thusc  contiuuing 
minim  doses  of  tincture  of  nnx  vomica,  or  tincture  of  bella- 
donna. As  the  dose  is  small  they  must  be  given  frequently 
to  obtain  their  full  effects,  but  there  is  no  doubt  as  to 
their  therapeutical  activity. 

Compressed  Tablets  [or  "tabloids,"  as  they  are  called  in 
fpeat  Britain,  where,  hy  the  way,  the  title  is  protected  by 
iw  as  a  trade- mark]  aflord  a  convenient  mode  of  giving 
ly  drugs.  Tho  doso  is  accurately  gniduated,  "so  that  all 
lublo  of  weighing  or  mo-asuring  ia  avoided.  Such  as  aro 
""intended  for  loivd  apjdiciition  to  the  throat  and  adjacent 
{>arts,  should  be  sucked  ;  they  liave  all  tho  advantages  of  a 
antintious  gargle.  Those  which  are  intended  to  produce 
'  a  constitutional  effect,  should  be  swallowed  whole.  When 
they  contain  nauseous  substances,  they  may  bo  coated  or 
varnished.  They  have  many  advantages  over  pills,  and 
are  lai-gely  prescribed.  [There  is  reasonalde  doubt  regard- 
ing the  ready  solubility  of  some  varieties;  and  while,  in 
sucli  cases,  they  may  be  convenient  as  regards  dosage  and 
hiindlidg,  it  is  well  to  powder  them  or  dissolve  them  in 
water  before  they  aro  taken.] 

Capsules, — Many  drugs  are  conveniently  given  in  gelatin 
bcapsuIoB,  of  which  there  aro  two  kind»— empty,  and  filled. 
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The  empty  capsules  are  inude  in  various  sizea,  and  are  fur* 
uisbcd  with  a  little  cap  which  cau  bo  tukfii  off  to  admit  of 
the  capsule  being  filled,  after  which  tlio  cover  is  i-oplacod. 
Ready-filled  citpsuleH  are  frequently  ovuid  in  shape[andare 
Usually  sufttjr  tlian  oiupty  ones,  uwiiiy;  to  a  variuhlu  por- 
(x-utago  of  glycerin].  They  are  couvenient  for  the  adaiiu- 
istrution  of  volatile  or  nauseous  dnigs,  such  as  cuhebs, 
copaiba,  creosote,  eucalyptol,  otc.  l-uge,  fli-xihli;  capsules 
aru  sometimes  met  with,  aud  the  argumeut  usually  cm- 
ployed  ia  that  they  are  smaller  than  an  oyster  and  just  as 
easy  to  swallow.  A  variety  of  capsule  is  the  palatinoid,  a 
gelatin  envelope,  wbicti  is  sometimes  divided  by  a  septum 
to  form  what  is  called  a  bipalatinnid.  These  are,  of  course^ 
coined  words  [and  protected  by  trade-mark  lawsj. 

Lozenges  or  trixihos  ai'e  commonly  made  with  sugar, 
acacia,  or  tragacauth  aa  a  vehicle.  They  are  hard  and 
sometiiitetj  angular,  and  often  irritate  an  inflamed  or  con- 
gested throat.  A  better  plan  is  to  niake  them  with  a  f  mit- 
paste  basis,  either  black  or  red-currant  beinii  adapted  for 
the  purpose. 

The  custom  of  stamping  a  lozenge  with  lotiere  indicating 
its  composition,  is  a  good  one.  **MA"  me:ins  muriate 
of  amrnoiiiurn;  "BA,"  benzoic  add;  "CB,"  cubebs;  "P," 
clUorate  of  potash;  "  T,"  tauniu,  anij  so  on.  At  one  time 
effwrvcbCL'ut  lozenges  were  employed;  but  they  si>eni  to 
have  dropped  out  of  use,  altliough  they  ai-e  still  sometimeif 
used  for -the  extemporantxms  pn^paration  nf  lithia  aud 
Vichy  waters  [the  cemprossfd  tablet  being,  however,  better 
suited  to  this  use,  has  largely  taken  the  place  of  losenges  or 
troches].  Pastils,  another  name  for  tliis  form  of  remedy, 
are  sometimes  made  witli  glycogelatiu,  which  is  a  mixture 
of  gelatin  and  glycerin,  flavored  with  orange  flower  water 
and  colored  with  carmine. 

A  confection  or  ehctiiary  is  a  convenient  form  of  admin- 
istration when  the  mediciue  is  not  readily  soluble  and  haa 
to  be  given  in  largo  doses.  We  Iiavo  familiar  examples  in 
the  coofoctioos  of  sulphur  and  senna. 
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By  the  Stomach. — Occasionally  it  is  found  necessaiy  to 
introduoo  inetHciiics  directly  into  the  stomach.  A  piUient 
may  bav«  taken  a  narcotic  poison,  so  that  he  is  unable  to 
swallow,  and,  in  such  a  casf),  the  stomach  is  usually 
washed  out  ami  the  antidote  given  by  means  of  the  stom- 
ach-pump or,  better  still,  by  a  stomach-tube  u»ed  as  a 
siphon.  In  a  caae  of  obstruction  of  the  cesophagus — say 
from  malignant  disease — the  patient  may  have  to  he  fed 
with  the  stomach-tube,  or,  possibly,  an  incision  may  have 
to  be  niade  through  the  abdomiu£d  wall  and  the  stomach 
itfielf  be  laid  open. 

B7  the  Rectum.— This  mode  ia  frequently  resorted  to. 
If  the  bowel  refuses  to  act,  it  is  better  to  give  a  snnple 
enemaof  apint  or  a  pint  and  a  half  of  soap  and  water  than 
to  wait  for  tho  slower  action  induKod  by  a  purgative  piU. 
Again,  if  a  child  suffers  from  thread  woniis,  an  injection  of 
salt  and  water,  or  of  infusion  of  quassia,  or  of  a  tejispoonful 
of  tincture  of  pwt^hloride  of  iruu  in  a  pint  of  cold  water, 
will  soon  get  rid  of  them.  In  eases  of  obstinate  diarrhoea, 
a  small  injection  of  stiirch-water  and  opium  speedily  af- 
fords relief.  Nutritive  enematn  are  almost  universally 
resorteti  to  in  cases  of  gastnc  \dcer,  to  rest  the  affected  vis- 
cus.  They  usually  consist  of  beef-tea  and  l)r'andy,  with, 
perhaps,  a  few  drops  of  laudanum.'  In  many  cases  it  is 
found  advantageous  to  prcdigest  the  food  with  pancreatin. 
Nutritive  cnemata  mu^t  he  small,  and  should  not  exceed 
three  or  four  ounces,  or  they  will  not  bo  retained.  Every 
few  days  tlio  bowel  should  be  washed  out  with  a  pint  or 
more  of  tepid  water,  nr  the  rectum  will  become  irritable.* 
I  have  kept  a  patient  alive  for  fifty-six  days  by  rectal  feed- 
ing alone. 

Suppositories  of  all  kinds  are  used  for  introducing  drugs 
into  the  rectum,  and  opium  may  thus  bo  given  to  induce 

'  [  A<]mini8tjratit)ii  at  alviAiuUt-  BtirouliiutK  in  this  vriiy  iiometime«  caueu 
mch  irniatioii  of  tlie  n^titiii  an  to  bo  imiinuiUcnblc] 

'  (Wnior  iilime  ocflaaioniLlIy  iiTitat«'«  thi-  nx-liim  ami  nw^di*  the  nttdltion 
t)t  enoaich  tftliI*^-Milt  t<>  girv  tuit  tiifsaiiii?  HjHvifloijrHvitjr  u»  tliAt  u(  lilood- 
•enun— i.«..aboutadractim  toapiutuf  w»t«r.] 
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sle«p  after  severe  operations.    When  nutritive  iujections" 
&iv  not  retained,  auppc^sitohes  containing  peptones  may  be 
resorted  to  with  advantage. 

By  the  Slcin.^[ienmdieti  may  bo  introduced  into  the  cir- 
cuhxiou  through  the  skin : 

HypodermicaUy. — Who  originated  this  mode  is  not  quite 
clear,  but  probably  thu  credit  is  due  to  Dr.  U.  Augustus 
Wilson,  of  Pltiludolpliia,  tlio  author  of  a  pa|H>r  pubhshed 
in  1&81,  entitled  "Soluble  ConiprossL'd  Pellets :  a  New 
Form  of  Remedies  for  Hypodermic  Use,  and  applicable 
to  Ophthalmic  and  General  MudicatJon. " ' 

Tburo  are  muuy  advaatages  in  giving  medicines  hypo- 
dermically :  a  small  dose  \i\\\  suflice,  the  stomach  is  not 
deranged,  and  Ihc  action  is  nioro  prompt.  In  the  majority 
of  cases  the  needle  of  the  liypotlermic  syringe  is  introduced 
just  mider  the  skin.  Ei^otin,  however,  pi-oducea  a  good 
deal  of  irritation,  and  it  in  l^est  to  push  the  needle  in  deeply 
so  as  Co  uiake  the  injection  into  a  muscle. 

It  is  not  safe  to  enipluy  hypuderniic  solutions  unless 
they  are  freshly  prepared.  If  they  ai-e  kept  any  con.sidor- 
able  time  they  undergo  decomposition  and  a  fungus  fonns, 
so  that  when  injected  under  the  skin  they  give  rise  to  a 
good  deal  of  irritation.  Most  people  prepare  the  solution 
as  required  by  dissolving  a  tablet  in  water. 

>  [ThJis  rdatcd  to  the  onp  of  solubli!  pi>llets  or  tablets  for  ejct^-mporuwou 
[H«par»tion  of  solatioiu,  aoH  not  to  t)ii>  liypmlermEc  nioi]i:^  of  udiiiUiixttm- 
tioo.  Dr.  AlexiuKli'rWuuil.ufEiiDburgli.v^budcaoribedUiIiiuietliixlln  IHAO, 
oouuuenoetl  It*  itw  iti  1B44.  The  lato  Ptvi.  iHoac  E.  Tuylur,  of  Nl-w  York, 
aasbtod  b;  Dr.  Jutni^  A.  Wiuihitigtoti,  in  n  aisipriiitary  »enice  In  lijiSi,  in* 
wrtml  the  Donleof  sn  AiK-lViijTiaiit^'thnxiKhiUi  incision  of  the  skin,  and 
Injectivl  minntii>a  into  iiubcutnnooiiN  t-cllulnr  ilmup.  One  y tur  prior  to 
tlu»,  Dr.  RoUaud  < "  t>t.  Ufwivt's  UoM|iit4il  Ifa-imrts."  1»(9)  [nacrUt]  u  aU- 
t«('iith  ofa  KnJuoftuurtihinciiithvrwrin  <if  apast«,ititi>pUiloture«iiith« 
aliouldvr  of  »  UL'unilgic!  |)utivnl.  Mr.  Cburliii  HuuUt,  of  Londoti,  Intro- 
dncv*!  the  um.'  wf  »  klmri>-poiiit«Bl  oozik*.  an>l  pratrtically  det  cIoimxI  Uio 
CMontiol  fr«tiin'«  of  the  irutnimcnt.  Thn  Hrst  u>*e  of  tlie  tijixMlvrmio 
■jrrin^pnqwT,  iu  thix  i.x>uutrT,  wra-iiAMnv,  lit.'M), bjrtho  lalo  Pruf.  Fordjroe 
Barlci>r.  of  Ni-w  York.  wlionwIvMl  It  from  .Sir  Jamm  Y.  SintpaoD  whifa 
VMttittg  the  lultcr  in  Bdiaburgh  «)u>rtl}~  bt-fort-.J 
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[It  should  (mrdly  be  lu'cessiu-y  to  add  that  the  newJle  and 
syringe  iiiutitLio  absolutely  cU-uu;  tut,  uuf urtuuululy  I'ur 
patients,  a  dirty  needle  (perhaps  with  a  blunt  poiiit)^  and  a 
piston  green  with  verdigris,  are  much  too  common,  and 
arc  blaiiiablo  for  most  of  the  so-called  "liypodermic  ah- 
Bcesses."  As  it  is  the  gi-owth  o£  the  fungus  ia  an  alka- 
loidal  solution  "which  causes  chemical  docomjmsition,  it 
follows  tliat  the  solution,  instrument,  and  skin  should  be 
aseptic.  When  a  golution  is  to  bo  kept  for  some  time, 
chloroform -water  (two  minims  to  an  ounce  of  distilled 
water)  will  be  the  best  solvent,  as  it  is  found  to  prevent  the 
growUi  of  fungus  and  does  not  produce  disturbance  when 
injected.  The  following  simple  contrivance,  by  a  former 
in/erneof  the  New  York  llospitiil,  is  not  sufficiently  known; 
An  india-rubber  nipple  for  a  nursing  bottle,  having  no  per- 
forations in  its  tip,  is  slipped  over  the  mouth  of  tlie  vi;il 
holding  the  solution.  The  needle  of  the  syringe  i.s  pnslieil 
through  the  rubber,  the' vial  is  inverted,  and  the  piston  of 
the  syringe  is  withdrawn  until  the  amount  of  solution 
wanted  has  been  drawn  by  the  piston  into  the  barrel  of 
the  syringe.  Upon  the  extraction  o£  the  needle  tho  punc- 
ture is  closed  by  the  elasticity  of  the  india-rubber,  and  no 
air  can  enter  tho  vial.] 

Among  the  nunedies  most  commonly  used  hypoder* 
mically  aro  the  following- tin  mod  : 

Morphine,  to  allay  pain,  relieve  spasm,  and  induce 
sleep. 

AiKjniorpbine,  as  an  emetic. 

Atmpiuo,  to  check  sweating  and,  in  combination  with 
morphine,  to  allay  pain. 

Pilocarpine,  to  produce  sweating. 

Strychnine,  to  restore  power  to  paralyzed  muscles. 

Ergotin,  to  induce  uterine  contraction. 

Aconitint',  in  the  tre-atment  of  iiouralpa. 

Curarino,  to  jianilyze  motor  nerves  in  the  treatment  of 
tetanus. 

Ether  and  Brandy,  as  stimulants  in  collapse. 
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Many  others  couW  be  included  in  such  a  list  if  space 
perniitted,  notably  tliR  toxins  so  recently  inlrodiicod. 

Jnunction  is  another  way  of  introducing  drugs  into  the 
system  through  thft  skin. 

Mercurial  ointment  is  rubbed  into  the  armpits  and  other 
parts  of  the  body  in  the  treatment  of  syphiUs,  and  the 
ok-ate  of  mercury  is  also  largely  eni])loyGd  for  the  same 
purpose. 

Oil  is  thus  used  sometimes  in  the  case  of  consumptives 
who  cannot  take  fat  in  the  ordinary  way,  and  this  mode  of 
treatment  is  especially  adapted  for  children  [the  flexures 
of  large  joints  and  the  epigastrium,  owing  to  the  greater 
abundance  of  lymph-chaniiels  in  tht-se  regions,  beinKthe 
preferable  locatious  for  this  form  of  treatment].  That 
the  inunction  of  castoroil  will  act  as  a  purgative  ia  well 
known. 

Liniments  rubbed  into  the  skin  not  uncommonly  induce 
the  conutitutional  effects  of  their  ingi'edients,  und  the  same 
may  bo  said  of  plasters.  A  good  belladonna  plaster  will 
dilate  the  pupils  and  produce  a  rash  all  over  tlie  body. 

Ii(;medie3  are  readily  absorbed  from  the  sui-faoo  of  hot, 
moist  poultices.  If  a  iinseed-meal  poultice  is  oi-dered  for  a 
baby  it  i^  not  safe  to  sprinlcle  it  with  lauilammi,  or  enough 
niaj'  be  absorbed  to  induce  narcotic  poisoning. 

Before  the  introduction  of  the  hypodermic  method  it 
was  customary  to  raise  a  blister  and  du.it  the  powdered 
medicine  over  the  raw  surface — [known  as  the  endermic 
method]. 

Trannjti.sitm. — Remedies  are  introduced  directly  into  the 
ciroulation  through  an  incision  in  a  vein.  Saline  solutions 
are  injected  in  this  way  in  the  collapse  of  cholera.  The 
value  of  transfusion  of  blood  from  arm  to  aim  in  cases  of 
post-jKirtuni  Iicemorrhuge  is  well  known,  but  it  is  probable 
that  the  tnmsfusion  of  a  saline  fluid  would  prove  eqoahy 
efficacious.  In  cases  of  poisoning,  the  injection  of  saline 
fluids  is  useful  by  reducing  the  percentage  of  poison  in  the 
blood.     The  following  is  the  best  formula  : 


MODHS  OP  MEDICATTCW 

Chloride  of  Sodium,        I  j. 
Bicarbonate  of  Sodium,  gr.  iv 
Chloride  of  Calcium,       gr.  j. 
Water,  5  xx. 

When  the  requisite  materials  are  not  at  hand  for  making 
aaiulravenuus  injection,  this  fluid  may  be  introduced  iuto 
the  {leritoneal  cavity,  from  which  it  i»  abKorliod.  No  ap- 
paratus is  needed  beyond  a  piece  of  india-rubber  tubing 
with  a  cannula  at  one  end  and  a  funnel  at  the  other.  The 
tube  sliould  bo  i-oudered  aseptic  by  watjlnug  it  out  %vith 
a  boric  acid  solution,  tho  solution  to  bo  injected  being 
rboiled  for  a  few  initmtes  and  then  allowed  to  cool  down 

100"  F.     Further  details  of  thi.4  method  of   treatment 
will  bo  found  in  a  subsequent  article. 

Inhalations  are  commonly  employed  for  their  local  effect 
OQ  the  throat  and  chest ;  but  they  are  often  useful  in  pro- 
ducing the  constitutional  effects  of  a  remedy.  There  aro 
many  different  hinds,  both  moist  and  dry.  A  familiar 
exanipie  of  a  moist  inhalation  is  aflfoitied  by  putting  a  tea- 
spoonful  of  Friar's  balsam  in  a  pint  of  water,  at  135°  F., 
aad  inhaling  tho  steam.  Ten  drops  of  tincture  of  iodino 
added  to  water  in  the  same  way,  will  produce  an  iodiuo 
vapor  which  is  useful  in  phthisis  and  chronic  bronchitis. 
[When  the  soothing  effect  of  warm  vai>or.  as  well  as  that 
of  a  remedj-  like  the  lupulin  of  hops,  is  desired — as  in  ca- 
tarrhal inflammation  of  air-passages— at  least  a  quart  of 
hot  water  and  a  covering  for  tho  pitcher  (like  a  blanket) 
should  be  uscil,  uud  a  considerable  space  be  left  for  the 
accumulation  of  an  abundance  of  tho  vapor.  J  Sometimes 
air  is  inspired  through  a  tube  containing  a  little  plug  of 
cotton-wool  moistened  with  oil  of  euciilyptus,  terebene,  or 
pinol,  and  this  affords  a  good  e:can)plo  of  a  dry  inhalation. 
Tho  common  menthol-inhalers,  used  for  relieving  cold  in 
the  head,  come  under  this  cateK"->ry. 

[For  their  constitutional  effects,  inhalation  is  resorted  to 
with  volatile  stimulants ;  with  chloroform,  sulphuric  ether, 
nitrons  oxide,  etc.,  as  antesthetics,  and  with  amyl  nitrite, 
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U>r  ititiixing  the  muscular  ooat  of  Wood-vessels  and  bron* 

Till*  following  itilialatioua  are  commonly  pi-escribed  for 
iiNU  with  a  Bteam  spray. apparatus : 

Aliim— 15  grains  to  an  ounce  of  water,  in  chronic 
Ofcttirrhol  afffctiuna  of  the  pharynx,  and  in  chi-onic  broa- 
ohtal  affections  attended  with  much  secretion, 

Tnnnic  Add— In  prains  to  the  ounce  of  water,  in  laryn- 
gttil  ulceration,  and  in  slight  haemorrhage  from  the  mouth 
4tr  thniat. 

TiiK'ture  of  Chloride  of  Iron— IS  minims  to  the  ounce, 
in  (^hninio  pharyngitis  and  laryngitis. 

l[tccacuauha  M'ine — equal  jiarts  of  the  wine  and  of 
wjirni  water,  in  chronic  bronchitis  and  emphysema,  but 
not  in  nsthma. 

Sulphate  of  Zinc — i  grains  to  the  ounce,  in  bronchial 
cntaixh  with  excessive  secretion. 

Chlorate  of  PotasKium— a  saturated  solution  in  water,  in 
catarrhal  laryngitis  and  chronic  bronchitis, 

loilino — 15  minims  of  the  solution  in  an  ounce  of  water, 
in  cn«e»  of  fwitid  Becretion  from  the  lungs, 

Cotiium — half  a  drachm  of  the  succus,  with  20  minims 
of  Holution  of  potash  to  an  ounce  of  water,  in  the  irritative 
cough  of  phthisiH. 

Anionic— 5  minims  of  solution  of  arsenite  of  potassium 
to  the  ounce  of  water,  in  casus  of  chronic  consumption. 

Turiwntino — 3  minims  to  tho  ounce  of  water,  in  cases  of 
gangrene  of  the  lung,  and  fcetid  secretion  from  the  brou' 
chlal  tubes. 

Other  ttulwtauces,  such  as  eucalyptus,  tei-ebene,  and  pinol, 
are  often  used  as  inhalations,  either  alone  or  mixed. 

For  use  in  an  atomizer,  one  of  the  liquid  pelrolates,  spe> 
cial3y  prepaid  for  this  purpose,  will  sometimes  be  found 
convenient  an  a  Iwxsis.  Various  combination.?  of  terebene, 
pinol,  oil  of  cuhebs,  and  oil  of  siuidal-wood,  diluted  with  the 
iiquid  petroUte,  niay  be  employed.  The  following  are  good 
formulas : 
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1,  Terobene, 

Oil  of  Gubeb*. 

Oil  of  Sandal-wood, 

liquid  Petrolatum,  to 

2.  lodofonn, 
Crcasote, 

Oil  of  Eucalyptus, 

Ether, 

Exprossed  Oil  of  Almond,       to 

S,  Tiuciui-eof  lotiine, 
Glycerin, 
Alcohol,  to 


4.  Compound  Tinctiire  of  Benzoin, 
Glycerin, 
Alcohol,  to 


Aa3i 
3J. 

gr.  XX. 

HI  .XX. 
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Fumes  of  chloride  of  ammonium  are  often  inhaled,  the 
appanitns  usually  consisting  of  two  bottles,  one  containiiig 
ammonia  and  the  other  hydrochloric  acid.  The  -vapora 
mix,  and  are  then  washed  l)y  buing  drawn  through  water 
iu  a  wash-bottle  to  which,  if  thought  desirable,  oi!  of  eucar 
lyptus  or  a  similar  subst:iiico  may  be  added. 

As  an  example  of  a  remedy  used  in  the  form  of  vapor  to 
tuduce  a  constitutional  effoct,  may  bo  mentioned  inhala- 
tion of  calomel  in  the  treatment  of  syphihs  [and  membra- 
nous croup]. 

Many  drugs  ara  smokod,  not  merely  as  a  luxury,  but 
with  the  view  of  inducing  some  definite  therapeutical 
effect.  The  following  is  a  list  of  some  drugs  which  are 
most  commonly  smoked  : 

TobEtcco,  for  its  sedative  effect, 

Indian  Honip,  as  a  luxury,  and  for  the  mental  excite- 
ment it  produces, 

Opium,  to  allay  cough  in  phthisw,  and  iu  numy  painful 
aflfectiuiis. 

Lol»elia,  as  an  anti-spasmodie,  especially  in  asthma. 

CubeUi,  as  au  expectorant  iu  chronic  bnniohitis,  and  in 
hay-fever,  ceiyza.  etc. 
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Arsenic,  for  ita  constitutional  effect  in  cases  of  phthisis. 

Stranioniiun,  iu  cawcs  oC  usthnia  to  relieve  dyspuc?a. 

Some  of  those  dnigs  ai*  commonly  smoked  in  a  pipe, 
others  more  conveniently  in  the  form  of  a  cigarette.  The 
opiuni-pii«  is  qiiito  diffenrnt  in  ahapo  from  the  one  used 
for  tobacco-smokiug,  the  bowl  being  near  the  middle  of  the 
stem. 

Dr.  Reginald  Tiiompson  advocates  the  use  of  variouB 
kiuds  of  cigarettes,  not  only  for  allaying  the  irritative 
cough  of  early  stages  oE  consumption,  but  for  relief  of  the 
dyspn(eaof  a«thma  and  bronchitis.  These  cigarettes  are 
made  by  dipping  sheets  of  thin  Swedish  filter-paper  in  pre- 
parations of  the  drugs.  The  following  is  one  of  Dr.  Thomp- 
son's formulas,  the  tjuantity  sufficing  to  make  sixty-four 
cigarettes : 

Tincture  of  Tobacco,  3  3C. 

Tincture  of  Coniuro,  3  ij. 

Tincture  of  Lobelia,  3  ij- 
Tincture  of  Cannabis  ludica,  "L  xxxij. 

Extract  of  Opiura.  gr.  j. 

Sxtract  of  Biramonium,  gr.  li. 

Oil  of  Anise,  nt  viij. 

Nitratt;  of  Potassium,  gr.  xvj. 

Alcohol,  to  I  iJ88. 

This  formula  (vvhich,  it  must  bo  admitted,  is  somewhat 
complicated)  was  arnved  at,  we  are  told,  by  repeated  ex- 
periments leading,  step  by  step,  to  the  addition  of  some 
effective  remedy  and  to  elimination  of  the  loss  effectual. 

Fuming  inhadfitions  which  give  off  abundant  smoke  are 
used  in  the  treatment  uf  fistbnia  and  in  sleeplessness,  and 
usually  take  tbo  form  of  uiti-e-paper,  made  from  blotting- 
paper— the  white  is  the  best.  Squares  of  any  convonient 
size— say  six  by  six. inches — aredippedintoahot.  saturated 
solution  of  nitrate  of  jiotassium,  and  allowed  tu  dry  either 
in  the  sun  or  in  front  of  a  fire,  llieir  conipuHition  can  be 
altered  in  various  ways.  For  example,  the  solution  may 
contain,  in  addition  to  the  nitiv,  cblorat«  of  potassium 
with  or  without  iodide  of  i>ota«isiura,  and  the  papers,  when 
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dry,  may  be  sprinkled  over  with  Friar's  balsam,  spirit  of 
camphor,  or  tincture  of  itnmbiil.  Some  people  recommend 
that  a  smalt  piece  of  the  paper  ehould  bo  burnt  in  a 
tumbler  and  the  fumes  inhaled  ;  but  a  better  plan  is  to  set 
fire  to  a  hkrge  piece  iu  a  coat-acuttle,  or  on  a  firtyahovel,  itnd 
fill  the  room  with  smoke. 

Inlxalation  of  oxygen  fi-ora  a  cylinder  of  compressed  gas 
is  useful  in  pneumonia,  phthisis,  chronic  bronchitis  [and 
iu  such  affLs;tioii3  as  diminii^h  the  quantity  of  air  inspired, 
BO  that  it  becomes  dosirablo  to  increase  the  perceulago  of 
oxygen],  and,  possibly,  in  certain  gouty  conditions. 

[In  using ojcygeu in  this  wayitiscuatomary.here,  to  pass 
it  through  a  wash-bottle  piirtly  fillvd  with  water.  The 
tube  by  which  the  gas  enters  the  bottlo  has  several  side- 
o{>enings  at  various  disUtucus  below  the  surface  of  the 
wutvr,  and  the  flow  of  giis  i&  rygulatod  go  that  it  escapes 
only  through  tlio  upper  holes.  W}ieu  the  flow  is  too  i-apid 
the  prossunj  forces  the  water  lower  in  the  lube,  and  gas 
escapes  from  the  lower  holes  and  at  the  eud.  Thie  ia 
wasteful  and  causes  discomfort  to  mo&t  putionts.] 

Compressed  air  and  other  gases  are,  from  time  to  time, 
nsed  iu  special  cases  [and  one  of  the  few  means  that  are 
capable  of  alleviating  the  discomforts  which  attend  pul- 
monary emphysema,  is  the  respiration  of  rarefied  air]. 

Tliese,  then,  are  the  principal  channels  and  methods  by 
which  nieciicines  may  be  intitHbiced  to  the  system.  There 
are  othei-s,  but  they  are  of  less  importance,  and  are  usuiUly 
employed  for  the  production  of  a  local  eflfect.  Drops  for 
the  eye— atropine  or  homati'opine — might  produce  a  con- 
stitutional cITect.  Urethral  injections  are  familiar  to  e\ery 
one,  and  urethral  bougies  ai-e  also  in  use.  Bougies  of  iodo- 
form, belladonna,  and  sulphate  of  zinc  are  mted  in  corvKa, 
nasal  polypus,  and  allied  affections.  Morphine  supposi- 
tories are  iutrochiced  into  the  vagina  after  labor,  and 
perchloride  of  iron  is  sometimes  injected  into  the  uterus  to 
arrest  huemorrhage  ;  but  the-sw  are  not  ordinary  methods 
for  the  administration  of  modidnes.    Substances  are  some- 
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timeft  applied  locally,  in  the  form  of  gases  or  vapors.  For 
example,  a  few  drops  of  chloroforiu  placed  ou  the  hmvX 
and  held  in  fi-oiit  of  the  eye,  will  give  relief  in  cases  of 
photophobia.  Dr.  George  Stoker's  treatment  of  ulcers  by 
the  local  application  of  oxygen  gas  may  also  bo  mentionctl. 


PRINCIPLES  OF  DOSAGE 

It  is  clear  that  as  drugs  differ  much  in  their  activity, 
Bomo  mudiclaos  mii:)t  be  given  in  smaUur  doses  tlmu  others. 
No  one  w^quiring  a  purgative  would  think  of  taking  the 
same  dose  of  calomel  aa  ho  would  of  Epsom  salt.  Many 
dmgs  which  act  beticricially  in  small  dosos,  would  in  largo 
doses  prove  poisonous.  Thoi*e  is  uo  real  difference  between 
a  medicine  and  a  poison,  for  a  drug,  which  is  an  activo 
poison  in  a  large  doiM,  nearly  always  acts  beiietlcially  ia 
Bmall  doses. 

When  we  spoak  of  the  doso  of  a  modicino,  we  mean  that 
quantity  whieh  will  produue  its  therai>eutical  action,  either 
at  once  or  after  a  t^nrica  of  repetitions.  By  tho  nia.'cimu  in 
or  minimum  doso  we  mean  the  quantity,  as  regards  liniib 
of  mngo,  which  it  is  safe  to  give  to  an  average  adult. 
Most  medical  men  depart  wtdoly,  a.s  occasion  arises,  from 
the  doses  given  in  po:sological  tables.  No  one,  for  exaniplo, 
would  care  to  accept  ten  grains  as  the  maximum  dose  for 
sulphate  of  quinine,  nor  would  we  feel  inclined  to  limit 
ourselves  to  tivonty  grains  as  tho  maximum  dose  of  iodide 
of  potassium,  while,  on  the  other  hand,  most  of  us  regai-d 
fifteen  mtninis  as  an  extremely  largo  dose  for  tincture  of 
aconite,  and  heAitato,  considering  the  uncertainty  regard- 
ing the  strength  of  different  commercial  samples  of  dilute 
hydrocyanic  acid,  to  prescribe  it  in  eight  minim  doses. 

It  is  important  to  remember  the  doses  of  tbo^iu  things 
whicli  are  given  in  only  sm:iU  quantities,  and  it  must 
always  be  borne  in  mind  that  children  requiro  smaller 
doses  than  adults;  that,  moroover,  children  are  uspociaUy 
8UsC(.>pliblu  to  tho  action  of  some  drugs.     Opium,  and  all 
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of  the  narcotic  dass,  should  bo  given  witli  very  great  cau- 
tiott  to  children  ;  on  the  other  hand,  they  take  all  prejmra- 
tions  of  mercury  well.  Ilelladoiina,  too,  ia  well-borne  Ly 
children,  and  iu  cases  of  whooping-cough,  and  incontinence 
of  urine,  it  ia  by  no  means  unconinioii  to  intssri-ilii-,  fur  a 
child  four  yejirs  old,  ten  minims  of  tincture  of  bolladouua 
every  four  hoars.  Pilocarpine,  which  so  readily  induces 
perepiration  and  salivation  in  adults,  has  very  little  effect 
on  children. 

IfcisdiGficult  to  lay  down  absolute  directions  for  deter- 
mining the  relative  doses  to  be  given  at  different  ages. 
As  a  rule  the  aiuount  should  be  increased  from  birth  to 
the  prime  of  life;  it  reaches  the  maximum  about  fifty,  and 
th»n  gradually  declines  a-H  age  a<Ivances.  The  following 
tables  will,  however,  be  of  some  assistance: 

Taking  the  dose  for  an  adult  as  unity,  a  patient 

Under    1  year  requires  ^  to  -^  of  this  dose. 
2  vears      "        f 

o'n  a 


If 
(( 

a 


4       •■ 

7      ■' 

14      " 

From  20  to  50 


I 


1  =  the  full  doso. 


It  is  not  worth  the  effort  to  remember  these  figures,  for 
there  is  a  very  simple  rule  by  which  the  pi-oportion  may  be 
found  with  sufHcient  exactness  for  all  practical  purposes  : 
For  children  under  twelve,  the  adult  doses  of  most  medi- 
cines must  l>e  administered  in  the  pi-oportion  of  the  ago  to 
the  age  inci-eased  by  twelve  ;  or,  in  other  words,  divide  the 
child's  age  hy  the  same  number  plus  twelve,  and  the  re- 
quired proportion  will  be  obtained.     E'or  example : 

The  proportionate  dose  for  a  child  four  yeai-a  old  woiild 
J>e: 

Child's  age  i       -,    #  *i.    c  n  i 

*AA  ,.-. .     1.-1J.  Ta  =  i  of  the  full  dose. 

Add  12  to  child  s  age  =  16 

[Dr.  K.  0.  Cowling,  of  Louiaville,  itn^ested.  as  another 
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rule,  to  divide  the  number  of  the  following  birthday  by  24 


(.  e. : 


At2yeai-rt  A  =  il 


Tlie  most  accurate  method  of  detennining  dosage  is  to 
weigh  the  patient  aiul  to  give  so  much  per  pound,  but  in 
actual  practice  this  is  not  convenient.  The  method,  how- 
ever, is  always  rosortod  t^o  in  phal•mac^1logical  investiga- 
tions. For  example,  tlio  mininuiin  lethal  dose  of  strophan- 
thin  is,  for  frogs,  about  O.dOoS  grain,  or  yjriirv  of  a  grain 
per  100  grains-weight  of  frog,  and  for  rabbits  about  0. 003 
giuin,  or  J jj  grain  per  pound-weight  of  rabbit. 

As  regards  the  best  time  for  administering  medicines  : 

Bismuth  is  given  before  moals,  being  commonly  em- 
ployed for  ils  local,  sedative  action  ou  the  mucous  mem- 
brane of  the  stomach. 

Bicarbonate  of  sodium,  when  given  to  increase  the  secre- 
tion of  gastric  juico,  is  given  before  moals. 

Pepsin  is  given  after  meals,  as  it  helps  digestion 

Cod-liver  oil  in  given  after  meals,  as  it  is  then  most 
readily  absorbed,  and,  being  of  the  natui-o  of  a  food,  would 
spoil  the  apjx^tite  if  given  before  meals. 

Permaiiganato  of  potassium  is  always  given  after  moala, 
for  if  given  ou  an  empty  stomach  it  would  irritate  the 
mucous  membrane,  and  jKissibly  produce  ulceration. 

Iron  is  usually  given  after  meal.**,  especially  when  an 
astringent  ]>rcparation  is  employed. 

Arsenic  is  givoii  after  meals,  but  if  only  small  doses  are 
administered,  better  effects  are  produced  by  giving  it  be- 
fore meals. 

Hypodermic  injections  of  morphine  should  always  be 
given  when  the  patient  ia  actually  in  Led. 

Pilo<?arpine.  administered  to  produce  sweating,  should 
be  given  when  tlie  patient  is  in  bed  in  a  warm  room. 

Acetate  of  ammonium  acts  as  a  diaphoretic  when  the 
patient  is  warm  in  bed,  but  as  a  diuretic  when  the  i^tient 
IB  in  a  cold  room. 


PALATABLE   MEDICnfES 


l^nBulphonal  should  be  given  two  or  three  hours  before  the 
"  potienb  wishes  to  sleep,  as  it  dissolves  slowly. 

PALATABLE  MEDICINES 

The  importance  of  giving  medicines  in  a  palatable  form 
cannot  be  over-estimated.  It  is  useLees  to  prescribe  the 
right  remedy  if  it  is  so  nauseous  Ihut  the  patiout  cannot  he 
induced  to  swallow  it.  There  has  been  some  improvement 
in  this  respect  of  late  years,  and  it  must  Ije  adniiltcd  that 
American  cbemiets  have,  in  many  instances,  given  their 
European  bi-ethren  a  useful  lesson.  In  pills,  for  example, 
the  improvement  luis  U-rn  very  marked.  A  few  years  ago 
a  pill  was  always?  fivegrains,  however  small  the  dose  of  the 
active  ingix-dients  might  be.  The  niodei'n  chemist  aims 
at  making  bis  pills  as  small  as  possible,  and  the  pilule 
has  to  a  great  extent  replaced  the  bolus.  Pills,  too.  are 
now  f^ommonly  vami.shed,  and  ai-e  sent  out  in  dainty  little 
bottles,  and  not  in  pillboxes  reeking  of  lyt:opo<lium  powder 
or  other  abimii nations.  Introduction  of  the  tablet  has 
done  iimch  to  facilitate  the  administration  of  medicine?, 
and  both  doctors  and  chemists  are  keenly  alive  to  the  ne- 
cessity forgiving  medicines  in  a  pitlatiible  form. 

Tlie  British  Fharmacopopia  is  lamentably  deficient  in 
flavoring  agents.  There  are  a  few  syrups,  such  as  those 
of  orange-peel,  orange  flower,  lemon,  and  of  Tolu;  there 
are  one  or  two  infusions,  such  aa  the  infusion  and  the 
compound  infusion  of  orango  peel,  and  that  is  about  all. 
Spirit  of  chloroform,  it  is  true,  is  a  useful  adjunct  to  many 
mixtures ;  but  patients  uro  frightened  when  they  see  the 
word  "chloroform  "in  a  prescription,  and  raise  all  kinds  of 
absurd  objections,  necessitating  explanations  which  they 
neither  understand  nor  appreciate ;  whilst  the  synonym 
"chloric  othor"  is  oijually  liable  to  arouse  their  suspicions. 
The  fluid  extract  of  liquorice  is  useful  in  covering  the  salty 
and  pungent  taste  of  chloride  of  ammonium,  but  it  can 
haidly bcsaid to  bea palatable  pru|>arati<>n.    [Both  liquorice 
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and  yprba  santa  {Eriodiciyon  glutinosum),  in  form  of  fluid- 
extract,  elixir,  or  synip,  c-over  the  hitteniesa  of  quinine ; 
but  in  the  use  of  the  forraei-,  csiKwially,  the  mixture  phoiild 
be  made  only  just  before  the  dose  is  taken,  since,  after  a 
timo,  the  quiiiiue  becomeH  dissolved  iu  the  vehicle  and  tlie 
particles  of  qmnino  ai-e  no  longer  coated  by  glycyrrhizin.  ] 

Other  pharmacoptBiaB  are  much  better  off  in  this  respeti 
tbau  the  Britisli.  The  French  Coeiex,  fur  example,  simply 
teems  with  flavoring  agtiits.  Loukiug  down  the  list  it  is 
seen  that  there  are  considerably  over  a  hundred  syrups 
ftloiie  ;  many  of  tlu'se,  it  is  true,  are  complex  in  rtimpoj-i- 
tiou  ;  Strop  d'Amtoist  Compose  boasts  of  no  fewer  tbun 
eighteen  constifcuenta,  and  others  contain  active  ingredi- 
ents ;  bnt  the  great  majority  are  sitnple,  palatablo  pre- 
paratioiLs,  useful  as  vehicles  for  the  adminiRlration  of 
nauseous  substances. 

In  the  United  States  elixirs  of  all  kinds  ai-e  lai^ely  pre- 
scribed. They  are  aii>raatic,  sweetened,  spirituous  pi-ep*- 
rations,  admirably  adapted  for  flavoring  purposes.  What 
is  known  as  the  simple  elixir  may  be  prepjired  according 
to  no  lesit  than  eight  different  formulas,  ho  that  the  choice 
is  ample.  The  chief  ingredients  are  f i-esh  orange  peel, 
alcohol,  syrup,  and  water ;  but  oil  of  cinnamon,  corian- 
der, star-ani^e,  nutmeg,  caraway,  cassia,  canella,  and  a 
numlier  of  other  aromatic  iKidies,  are  frequently  added. 
Simple  elixir  is  colorless,  but  to  produce  Tarious  tinta 
small  quaniities  of  cochineal,  cudbear,  or  carmine  are  use- 
ful. 

[By  authority  of  the  Americin  Pharmaceutical  Associa- 
tion, a  '"Xational  Formulary  of  Unofticinal  Preparations" 
has  some  time  bet?n  in  iiso  for  many  comi)ounds  nim-e  or 
less  demanded.    In  it  are,  among  others,  formulas  for : 

Elixir  Ad ju vans  (.■iiljuvant  Elixir}— Chiefly  intended  as 
a  vehicle,  particularly  for  acrid  or  twdino  i-enu:iiio8. 

Elixir  Aromaticum  (Aromatic  Elixir) — Also  useful  as  4 
Tohiclo. 

Elixir  Cinchonie  (Elixir  of  Calisaya). 
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Elixir  CincUouaj  Dctannatuia  (Detauuated  Elixir  of 
Calisaya) — Preferable  when  used  iu  combination  witti  pre- 
parations of  iron. 

fUixir  Erioilictyi  Aromatiaim  (Aromatic  Elixir  of  Yerba 
iBauta,  or  Elixir  Corrigens)— A  vehicle  for  quinine  and 
'other  bitter  remedies. 

Elixir  Taraxaci  Compositum  (Compound  Elixir  of  Tarax- 
L»ciun) — A  vehicle  or  corrigent  "to  cover  the  bitter  taste  of 
rquinine  and  eimilar  subst-inces. 
Syrupus  Coffeffi  (Syni|i  of  CoflEoe). 

Syrupus  Eriodictyi  Aromaticiim  (Aromatic  Syrup  of 
Yerba  Santa) — Used  iu  place  of  the  elixir  above  mentioned, 
when  an  alcoholic;  ingredient  is  not  deidrahle. 

Many  of  the  fruit«yrups  commonly  used  for  flavoring 
carbonic  acid  water  oitj  aim  uvailiible  in  presci-iptiou 
work.] 

ART  OF  PRESCKIBIXG 

Very  few  students  know  how  to  prescribe,  and  yet  there 
Tery  little  difflcuhy  about  it-  The  principal  thing  neces- 
saiy  is  to  know  a  few  doses.  Let  us  take  a  eiinplo  pro- 
scription and  see  what  we  can  make  of  it :  A  patient  has 
a  hacking  cough,  unaccompanied  by  expectoration,  for 
which  we  want  to  prescribe  email  doses  of  morphine,  to 
be  titkeu  frequently,  in  the  form  of  a  syrup.  The  ordinary 
dosti  of  the  liquor  morphiiue  acetatis,  or  liquor  tnorphinaa 
hydrochloratis '  (for  it  is  a  matter  of  indifforenco  which 
wo  prescribe),  is  fifteen  minims ;  but  if  we  give  thri»e 
minims  at  a  dose,  it  will  be  finfticient  to  check  cough  with- 
out disturbing  the  stomach  or  proilucing  constipation.  If 
it  is  to  be  taken  frequently,  the  actual  quantity  of  fluid 
ir«ecribed  should  not  be  large,  and  it  should  be  more  or 
sticky  or  mucilaginous,  so  that  it  will  hang  about  the 
:k  of  the  throat.  The  following  prescription  answers 
the  purpose  admirably; 

■  [Solatlons  ofllciul  in  UrrstBrituia  and cunuunio); about  fuiuninl  tiluilf 
itnina  in  ea«d)  ounce.) 


oiii 

^His 

■iMCl 


no 


ISTRODtTCTIOH 


Sfjlution  of  Hydrochlorate  of  Morphine."  T^Liij. 
Spirit  of  Uhlnrof<»rm,  ""liij, 

Synip  of  Lemon,  S  ss. 

Water,  atJ  3  j. 

If  wo  want  t">  giTG  tliLs  in  a  four-ounce  bottle  with  tea- 
spoonful  doses,  it  is  simply  a  matter  of  multiplying  by  the 
number  of  drachms  in  four  ounces — that  is,  by  thirty  two 
— 01",  for  the  sake  of  convenience,  let  us  Bay  thirty,  when 
the  prescription  will  assume  this  form: 

Solution  of  Hydi-or-hlorate  uf  Moi-phino.' 
Spirit  of  Chloi-oforni,  &A  Siss. 

Syrup  of  Lemun,  |ij. 

Water,  ad  liv. 

A  teospoonful  occasionally. 

To  make  a  change  in  the  taste  of  tho  m«dicino  we  sub- 
stitute for  the  synip  of  lemon  simple  glycerin,  syrup  of 
Toln,  or  a  somewhat  smaller  quantity  of  syrup  of  wild- 
rherry;  and  we  may,  if  no  incliiied,  dilute  any  of  these 
with  mucilage  of  acacia.  If,  in  addition,  we  want  to  give 
an  expectorant,  we  add  five  minims  of  wine  of  ipecacuanha 
to  each  dose.  Thus  we  have  at  least  half  a  dozen 
proAcriptions  ready  for  use,  and  all  formed  on  the  same 
model. 

Now  take  tbe  oi-dinarj'  gentian  and  sodium-mixtura^j 
commonly  used  in  the  treatmeat  of  dyspepsia,  which  runs 
a»  follows : 


Bicarbonate  of  Sodium, 
Spint  nf  Chlon>foi-m, 


gr.  XV. 

mxv. 


Compomid  Infusion  of  Gentian,  to 

If  we  wish  to  make  this  strongtrr,  we  i>ut  in  half  a  drachm 
of  compound  tincture  of  gentian,  and  if  we  wish  it  more 
palatable  we  add  half  a  drachm  of  tincture  of  orange- 
peel,  or  syrup  of  orange.  If  we  wish  for  a  sedative  action 
on  the  stomach,  three  minims  of  dilute  hydrocyanic  acid 

'  [The  DriliNh  riianiiocoiHvfs  Mlutlon.  not  olllrUl  in  th^t  Unit^l  Hutet, 
k  oM  pn-  r»nt  irtrrnictli-] 
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will  not  bu  aniiss;  and  if  we  desiru  a  carmtDative  action 
there  is  no  objectioa  to  ten  miuiiiis  of  tincture  of  ginger. 
To  olitaiu  a  tonic  eff«ct,  some  of  tlie  other  ingrtsdients 
may  be  replaced  by  ten  mininm  of  tincture  of  nux  vomica. 
This  mixture,  being  alkaliuo,  is  usually  given  a  quarter 
of  an  hour  befoi-e  meals,  to  inci-ease  seci*tiuu  of  gawtric 
jaicc;  bat  if  we  prefer  giving  a  medicine  after  meals,  all 
we  have  to  do  is  to  substitntii  fortho  bicarboiuit-e  of  sodium 
fiftevii  minims  of  dilute  bydrocliloric  acid.  Whea  wc  aro 
tired  of  the  infusion  of  gentian  we  replace  it  by  tincture 
aud  itifutiion  of  quassia  or  calnniba,  so  that  we  have  an 
eutirtiy  new  series  of  v'^'W'i'iptioiis.  It  is  a  very  simple 
matter,  nnd,  from  a  ba^as  of  a  single  formula,  wo  find 
ourselves  in  possession  of  a  couple  of  dozen  prescriptions. 
Tlie  ordiuary  tonic  qniiiine-miiture  ia  capable  of  being 
manipulated  in  a  very  similar  way.  The  wfual  formula 
is: 

Sulphate  of  Quinine,  gr.  xvj. 

DiUite  Sutplmric.  Acid,  3  as. 

Water,  to  sviij. 

Two  tablespoon fnls  threo  times  a  day,  liefore  meals. 

The  taste  of  this  mixture  can  be  altered  by  substituting 
cinnamon  water  for  ortlinary  water,  or  by  adding  ten 
minims  of  tincture  of  orange-(>eel  and  half  a  drachm  of 
simple  syi-up  to  each  dose.  Tho  addition  of  a  couple  of 
grains  of  sulpliate  of  iron  to  each  dose  converts  it  into  a 
mixture  of  iron  and  quinine. 

The  ordinary  chloride  of  iron  mixture  presents  no  dif- 
ficulty : 

Tincture  of  Chloride  of  Iron, 

Soirit  of  Chloroform, 

Glycerin,  HA  «lxv, 

Water,  ad  5j. 

If  it  is  thought  dutiirable  to  give  digitalis,  it  U  only 
necessarir-  to  add  a  couple  of  drachms  of  the  froshly-pre- 
pared  infusion ;  but  as  this  makes  a  black  ami  unsightly 
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mixture,  the  addition  of  tifteeii  drops  of  dilute  pliosphoric 
acid  IK  ai)  advatititge. 
The  best  pill  for  anatmia  and  clilorosis  is  the  foUouing: 

Dried  Sulphate  of  Iron,  gr.  v. 

Simple  Syrup,  enough  to  make  a  pill. 

l^eBe  pills  are  quite  hard,  hut.  when  thi'owti  into  water, 
rapidly  disintegrate,  tho  salt  boiiig  deposited  iu  a  form  in 
which  it  is  rapidly  absorbod  by  the  stomach.  Theso  pills 
should  never  he  made  with  vegetable  extracts,  or  they  will 
form  a  sticky  ma8.s  which  is  but  »low1y  Boluhle,  and,  not 
uncommonly,  irritates  that  portion  of  the  mucous  mem- 
brane of  the  stomach  with  which  thoycome  in  contact. 
Five  grains  of  the  dried  sulphatf;  of  iron  art;  equivalent  to 
nine  grains  of  the  crystalline  salt,  aoid  aa  most  patients 
take  without  difficulty  two  pills  three  times  a  day,  after 
meals,  the  amount  of  iron  administert'd  is  con  side  rable. 
The  addition  of  one-hunJi-edth  of  a  grain  of  araenious  acid 
to  each  pill  is  often  advantageous.  These  pills  are  apt  to 
constipate,  and,  in  cases  of  anaemia,  little  benefit  is  de- 
rived from  iix>u  unless  the  bowels  arc  kept  well  open. 

An  excellent  purgative  pill  is  the  fullowing: 

Calomel,  gr.  iii. 

Extract  of  Hyoscyamus,  enough  to  make  a  piU. 

This  pill,  if  taken  at  bedtime,  usually  acts  well  and  com- 
fortably, without  causing  iucouvenience.  Tho  henbane 
pi"evciitM  griping  and  straining.  [When,  however,  there 
is  daily  need  for  a  peristaltic  pei'suader,  calomel  in  not 
altogether  desirable,  since  its  constitutional  effects  may  be 
developed.] 

A  student  who  commences  professional  life  with  half  a 
do'jjen  prescriptions  like  those  above  gi\'en  will  not  do 
badly.  At  all  events,  he  will  not  be  in  the  position  of  the 
man  wlio  said  that  his  difficidty  was  not  so  much  in  pre- 
scribing the  right  thing,  as  in  prescribing  anything  at  all. 

The  beginner,  in  what  may  be  called  the  experimental 
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sta^  of  his  prescribing  life,  should  not  attempt  any  wide 
range,  but  should  liiiiit  himself  to  accurately  obi>er\'ing 
And  acquiring  a  knowlodgo  of  the  value  of 

Small  doses  of  tincture  of  aconite,  frL^quently  repeated, 
in  the  treatmeut  of  tonsillitii;,  oud  in  the  initial  Hta^  of 
fubi-iltf  disoases. 

Painting  the  chest  and  back  with  iodine  liniment — di- 
lutetl.  if  necessaiy.  with  an  equal  quantity  of  the  tincture 
— iu  all  cases  attended  with  cough. 

The  dried  sulphate  of  iron  pill,  coujoiuod  with  purga- 
tives, in  the  treatment  uf  aiuemia. 

Gntin-<ioses  of  gray*powder,  with  an  eqiuil  quantity  of 
Dover's  powder,  three  times  a  day,  in  the  treatmeut  of 
^philis. 

Large  doses  of  the  iodides,  iti  the  treatment  of  tertiary 
syphilid. 

Large  doses  of  bromide  of  ]K>tassium,  iu  the  tn-utmeut  of 
the  '*  heats  and  flushes."'  and  otlier  symptoms  froni  which 
women  suffer  about  the  time  of  the  meiiopati.se. 

Quinine  iiv  the  treatment)  of  supraorbital  neuralgia,  and 
in  the  [leriodical  febrile  disturbance  from  which  old  malarial 
patients  suffer. 

Five  grains  of  butyl-rhloral-hydratw,  with  one  two-hun- 
dredth of  a  grain  of  gelsemine,  in  neuralgia  of  the  fifth 
nerve. 

Small  doses  of  a  saturatedsolutionof  camphor  in  alcohol, 
in  the  treatment  nf  autumnal  or  choleraic  diarihtea. 

Small  doses  of  bichloride  of  mei-cury,  hi  the  treatment 
of  infantile  diarrhoea,  when  the  stools  are  gieeu,  slimy, 
and  offensive. 

Sulphurated  lime,  in  doses  of  a  tenth  of  a  grain,  in  the 
treatment  of  boils,  carbuncles,  and  abscesses. 

Nitroglycerin  and  nitrite  of  aniyl,  in  the  treatment  of 
angina  pectoris  and  allied  conditions. 

Alcohol,  in  the  treatment  of  fevers,  and  of 

Plyiug-blistoi-B,  iu  typhoidal  conditions. 
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BROMIITE  AND    BROMIDES 

Bromine  is  a  lUjuul,  non-iiietalHc  element.  It  derivoa 
it«  niinie  from  flpb>fio;=n  stench,  a  title  coiiferrtid  on  it  in 
honor  of  its  disagreeable  odor.  It  is  a  disinfectiint,  but  is 
rarely  employed  for  tills  imriiose,  the  j>eculiarity  to  which 
refvreiice  has  been  made  militating  against  its  general 
acceptance  in  that  capacity.  It  is  sometimes  inhaled  ia 
small  (luantities,  but,  being  a  powerful  irritant,  may  ex- 
ciw  bronchitiR  or  paoumonia.  It  is  a  caustic,  and  has  beea 
used  as  a  local  appUcation  to  the  os  uteri.  Applied  undi- 
luted, it  destroys  orgfinic  tissues  and  forms  a  slougb.  In, 
the  United  Statc-s  during  the  last  war  it  was  somewhat' 
UKed  forthis  purpose  in  the  treatment  of  hospital  gangrene. 

It  is  recommondrd  for  n;ui;il  cjitarrh,  hay  fever,  paroxys- 
mal sneexing,  and  dipiitlifi-in  ;  but  it  is  nut  o,\tensively  em- 
ployed. Hidf  a  di-aclnn  may  bo  mixed  with  four  ounces  of 
alcohol  in  a  wide-mouth  bottle  and  vajwrized  by  the  heat 
«f  the  baud. 

[The  Bromides  which  are  recognized  by  the  U.  S.  Phar- 
macopoeia are  tbos.e  of  ammonium,  calcium,  potaKsiiim, 
lithium,  sodium,  strontium,  and  aiuc.  They  differ  some- 
what as  regards  their  equivalent  of  bromine,  and  it  has 
been  suggested  that  the  effect  of  the  basic  element  is  some- 
tlung  to  be  considei-ed  in  a  choice  of  a  bromide.] 
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AuTiON. — lu  aiiiriuils,  the  bromides  give  rise  tu  a  diminu- 
tion of  reflex  irriUibility  and  cutanotius  smsihility,  due  in 
part  to  the  effect  of  tho  drug  on,  the  cord,  and  in  part  to  its 
influence  on  the  sensory  nerves.  They  contract  the  blood- 
vessels, including  those  of  the  brain,  inducing  aDa.>niia  oC 
that  organ.  The  potassium  compound  is  more  depress- 
ing than  the  ammonium,  the  ammonium  more  than  the 
sodium. 

Applied  topically,  brnuiide  of  potajisiura  impairs  the  con- 
tractibility  of  voluntary  mascles,  and  destroys  thu  func- 
tion of  motor  nerves.  It  lessens  the  frequency  and  force 
of  tho  heart's  contractions,  shortens  the  systole,  and  pro- 
longs the  diai^tole,  finally  arresting  it  in  diastole.  The 
action  on  the  heart  is  probably  dm?  to  the  potustfium  of  the 
salt  and  not  to  tho  hromiuo. 

The  bromides  arc  absorbed  hy  tho  stomach  and  pass 
quit;kly  into  the  circulation.  It  is  probable  that  thoy  are 
partly  eliminated  hy  tho  mucous  moinhnme  of  the  stom- 
ach. Thia  may  bo  proved  hy  a  very  simple  experiment : 
Twenty  gi-aina  of  bromide  of  potassium  aw  injected  into 
tho  rectum,  and,  after  a  short  inttrrval,  the  sttimnch  is 
■washed  out  with  a  stomach-tubo  ;  on  testing  the  fluid  with- 
drawn from  the  stomach,  U  will  he  found  to  contain  bro- 
mides. Keceiit  researches  of  Kandidoff  have  shown  that 
many  drugs -such  as  iodide  of  potassium,  hydi-ochlorate 
of  quinine,  salicylate  of  sodium,  arsenic,  and  antipyrin — 
when  introduced  into  the  rectum,  are  discharged,  at  all 
events  in  part,  hy  the  mucous  membrane  of  tho  stomach. 
They  are  «liminattd  with  tho  urine,  and  traces  may  be 
detected  within  ten  miinitea  of  taking  a  dose  ;  as  excretion 
takes  place  slowly  they  may  appear  for  some  days  aft«r 
the  drug  has  heen  discontinued.  They  may  be  detected  in 
the  milk,  sweat,  or  saliva. 

Certain  effects  aro  produced  hy  tho  long-continued  use  of 
bromides,  to  which  the  term  "  bromism"  is  applied. 

The  symptoms  oonHtituting  bromism  are  : 

An  eruption  tike  acne,  which  may  go  on  to  the  formation 
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of  boils  or  even  Binall  ulcers.  It  is  seen  chiefly  on  llie  face 
and  back.  The  faoe  at  the  same  time  pn;«ents  a  nuiddy 
or  dusky  hue.  Tht're  is  abolition  of  reflex  action  of  the 
soft  palate,  evidenced  by  absence  of  movement  when  the 
back  of  tlie  throat  is  irritated.  Altliougli  reflex  irritability 
is  lei^ened,  thera  is  no  true  aniE»the^ia,  the  pain  of  aa 
operation  on  (he  part  bting  f«lt.  The  intellectual  facultiesJ 
are  blunted  ;  iiieranry  is  impaired ;  ideas  are  confused ;  the 
patient  is  dull,  stupid,  and  apathetic,  and  has  a  constant 
desire  to  sleep;  speech  is  slow  and  impaired;  the  tongue' 
is  treniulouB;  tiio  iK>dy  is  inllrni  ;  tlio  liinbti  are  feeble  ;  the 
gait  is  staggering,  and  the  movoniGnts  are  incoonUnated. 
The  sexual  powers  are  impaired  or  even  temporarily 
abolished.    There  is  f^-neral  cachexia. 

Thf&o  symptoms  are,  for  the  most  part,  due  to  im- 
pairment of  the  functions  of  the  spinal  cord  and  brain. 
They  soon  disap])eur  when  tlio  adiniuistratiou  of  the  drug 
is  discontinuL-d. 

'rui;i{Ai'EUTi{J3. — There  can  bo  no  doubt  as  to  tho  efficacy 
of  bromide  of  potassium  iu  the  tn-atnieiit  of  many  dis- 
eases, altbuugh  it  is  worthy  of  note  tliat  it  wils  omitted 
from  the  IJritish  Pbarraacopceia  in  1S51,  aftL-r  having  been 
introduced  into  the  London  Pliarmacopcuiain  1836. 

It  has  been  suggested,  from  tho  effect  of  the  drug  on 
the  relleJE  action  of  the  upper  part  of  tho  pharynx,  that 
its  local  appbcation  might  be  useful  in  laryngoacopic  cx- 
amitiations ;  practically,  however,  it  h  rarely  used  for  thig, 
purpose,  a  preferable  plan  being  to  give  the  patient  ice  to 
Huck. 

It  is  found  to  be  of  value  in  the  treatment  of  whooping- 
cough,  and  here  again  it  is  said  to  act  by  lessening  the 
irritaliility  of  the  hiiyns.  It  ia  only  iu  uncomplicated 
cases  of  whooping-cough  that  it  does  good  ;  in  cases  com- 
plicated with  bronchitis  or  teething,  other  remedieft  may  be 
reported  to  with  expectation  of  greater  l)euefit. 

>Iany  middle  aged  women  ex])erience  difficulty  in  swal- 
lowing Uuids,  espi.'cially   in    public,  the  attempt  to  do  bo 


ntORGAMIC  SUBSTAHCBS 


inducing  at)  attack  of  choking.  This  coudition  is  probablj 
due  to  uervousDcss,  and  may  bo  relieved  by  a  systematic 
coui'&e  of  the  broniiiles.  A  Bonmwhat  similar  complaint  is 
mot  witli  in  children,  and  tho  same  mode  of  ti-eattnent  is 
iiuH  edited. 

Fi-oin  the  action  of  the  drug  on  the  cord  its  use  is  indi- 
cated in  all  kinds  of  conrulaiona.  It  ia  especially  useful  in 
epilepsy,  iu  the  convulsions  of  Blight's  disaoso,  in  eclaiup- 
aia,  and  in  thu  convulsions  of  children,  whether  due  to 
centric  or  eccentric  cuubos.  Iu  epilepBy  it  in  our  sheet* 
anchor.  Thero  arc  few.  if  any,  drugs  which  can  i>e  demon- 
Btrated  to  have  a  luoro  beneficial  action  in  the  treatment 
of  di&eotiu  than  that  of  Uiubrumidca  iu  epilepsy.  They  do 
more  good  in  thu  grand  tnal  than  in  thtii  petit  mat. 

Dr.  Hugh'es  Bennett  nuulu  an  inquiry  into  the  action 
of  tho  bromides  in  cpilqwy,  and  arrived  at  the  following 
conclusions :  In  twelve  per  cent,  (omitting  fractious)  the 
attacks  were  completely  arrested  during  the  whole  period 
of  truatnietit;  in  eighty-throe  ppj-  cent,  the  attacks  wore 
fifroutly  diminished,  both  iu  number  mid  severity ;  in  two 
\KT  cent,  the  treatment  had  no  apparent  effect,  and  in  two 
[Hir  cent,  the  numl)er  of  attickn  was  augmented  dui-ing  the 
|iorio<l  of  treatment.  The  bromides  were  equally  eflicacioiis 
wlmUier  the  disease  Wiis  inherited  or  acquired  ;  whether 
complicated  or  not ;  whuthur  recent  <>r  chronic  ;  whether 
occurring  in  the  young  or  in  tho  old.  The  aimmon  pnictiee 
In  the  tn«itnieiit  of  epilepsy  is  to  give  tho  potassium  salt 
alone ;  but  belter  resulU  are  to  be  obtained  by  a  combina- 
lion  (if  nil  thn'C  bromides. 

One  of  tho  great  difficulties  in  tho  prolonged  administra- 
tion of  thu  bromides  iti  epilepsy  in  Uiut  they  produce  acne 
of  tho  face.  Women  naturally  object  to  being  made 
"spotty,"  even  when  they  derive  benefit  in  other  ways. 
Belief  from  this  symptom  may  sometimes  be  obtained  by 
ringing  the  change!^  on  the  dilTerent  s:dts ;  but  in  many 
patients  thoy  all  produce  a  i-ash.  Tho  addition  of  lialf  a 
drachm  of  aromatic  spirit  of  ammonia  to  each  dose  of 
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)ron]iilc  of  potassium  is  often  i-ecommended  :  but  tliis  is 
not  always  successful,  as,  probably,  it  siinpjy  converts  the 
broniidtj  of  potassium  into  bromide  of  ammonium.  The 
addition  of  u  couplo  of  drops  of  tlic  li({Uor  arseiiicaliK  to 
each  dose  sometimes  proves  eHlcjicious ;  but  we  havo  still 
to  ftnd  a  thomughly  satiafactory  bromide  for  epilfiptics. 

In  tlio  diseases  incidental  to  teething,  bromides  may 
often  bo  given  with  advantage- 

The  bromides  are  useful  as  soporifics  in  the  sleeplessness 
of  acute  illnesses,  or  when  dua  to  worry,  overwork,  grief, 
or  dyspepsia.  They  are  commonly  given  in  combination 
with  other  narcotics,  often  with  belladonna  and  byoscy- 
unus. 

In  the  restlessnefis  from  which  business  nipn  frequently 
suffer,  and  the  irritability  often  experienced  by  women  as 
the  result  of  over-attorition  to  their  liousehold  duties,  the 
bromidL's  are  tho  best  remedies.  Women  say  that  bromide 
of  potajisiura  is  to  them  what  tobacco  is  to  men. 

In  tho  heats  and  Hushes  from  which  many  women  suifer 
about  the  time  of  thu  meuopause,  the  hroniidea  are  of  the 
greatest  possible  value.  They  also  control  the  restless- 
ness and  excitability  from  which  many  women  suffer  dur- 
ing pregnancy.  In  dysmeuorrha'u  and  inenorrhagia  the 
administration  of  bromides  is  attended  with  th«  liest 
results. 

In  tho  trealmont  of  hysteria  the  bromides  will  be  found 
of  tho  greatest  value,  and  it  is  u  guod  plan  to  give  a  mix- 
ure  of  the  three — ammonium,  potassium,  and  sodium  bro- 
mides. The  same  mode  of  treatment  is  iisoful  in  megrim 
or  sick-headaclie,  and  in  some  forms  of  neuralgia. 

In  the  treatment  of  seasioknoss  broiuide.s  are  also  of 
great  value,  but  they  must  be  given  in  large  doses.  Tho 
late  Dr.  George  Beai-d,  of  New  York,  advocated  the  ad- 
ministration of  a  single  dose  of  from  loO  to  W)  grains  of 
the  mixed  bromides  in  a  tumbler  of  water.  Ho  says:  *'  In 
many  caaea  large  doses  of  bromides,  eay  100  to  120  grains, 
or  even  a  larger  amount,  given  in  a  tumbler  of  water,  may 
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boBUfBciMitof  itsolf,  without  any  repetition  in  Any  quan- 
tity, to  break  up  aa  attack  of  hysteria,  or  sea-sickiiess, 
whensati  thu  »iniH  case,  in  the  same  conditiou,  treated  by 
ilividcd  dosos  of  the  sauie  remedy,  might  not  be  affected 
ataU." 

In  night-screaming,  nightmare,  and  somnambulism,  the 
br<Huiilea  yield  excellent  results. 

la  deUriuiu  ti-cmeus  full  doses  of  tlie  bromides  are  well 
borne, 

Tiio  bromides  aro  just  as  efficacious  as  the  iodidea  in 
oliininating  IvaJ  fi-uni  tho  system— a  fact  which,  although 
not  generally  known,  is  voucliL-d  for  by  so  good  au  autho- 
rity as  Professor  Rutlierfonl,  of  E<linburgh. 

From  tho  influence  of  tho  drug  on  the  sexual  system, 
tho  broinido!}  may  bo  given  in  full  dose«  in  tho  treatment 
of  uympbomania  and  satyriasis. 

There  are  few  better  i^*niedies  than  the  bromiiles  for 
Bpermiitorrhtjea.  Nearly  all  tho  concoctions,  so  hirgL-ly  fid- 
vertisud  in  tho  daily  press  for  this  affection,  contain  one 
or  more  of  the  br(>mi(lo3.  The  directions  which  accom- 
pany these  iiostrums  are  probably  not  without  value.  It 
is  generally  said  that  while  the  patient  is  taking  the  medi- 
cine ho  should  sleep  on  a  hard  bed  with  little  bed-clothes  ; 
his  hours  of  sU>ep  aro  to  bo  strictly  limitod,  and  he  should 
get  up  at  once  when  calhi'd  in  the  morning.  A  cold-hiith 
is  to  bo  taken  doily,  and  tho  patient  is  to  bathe  his  testi- 
cles in  cold  water  every  night  when  going  to  bed,  although 
this  latter  plan  has  been  accused  of  a  tendency  to  excite  a 
reactive  hyiierseniia  of  the  part.*  which  is  prejudicial  to 
their  physiological  repose.  He  shonld  take  little  stimu- 
lants, and  no  grog  at  bedtime.  He  must  be  careful  in  the 
choice  of  literature,  and  e!i]>ecially  slioutd  avoid  i-eading 
quack  works.  He  should  take  jtlenty  of  exorcise,  go  in 
for  cricket  or  f<x>t  ball,  or  join  a  gymnasium  or  the  vol- 
unteers. A  commonly-recommended  anxiliaiy  mode  of 
treatment  is  to  tie  a  spool  round  the  loins,  so  that  if  the 
patient  lies  ou  the  back  he  is  uncomfortable,  and  turns 
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over  on  to  the  a'lAa,  it  hiding  found  that  wet  dreams  occur 
mora  commonly  ia  tlie  supiue  position. 

Bromide  of  potassium  has  been  given  in  the  trea.tnient 
of  tetanus,  usunllr  in  liirge  denes,  and  HOmetinies  in  com- 
bination with  physostigma. 

In  strychnine -poisoning,  half  an  ounce  of  bromide  of  po- 
tassium should  be  given  to  begin  with,  and  Una  should  be 
followed  by  drachm-doses  every  ten  miuutes,  cither  with 
or  without  oh!oiiil. 

The  dose  of  bromide  of  potassium,  sodium,  or  amrao- 
Dium,  is  usually  said  to  bo  from  15  to  20  grains,  but  tlicy 
ans  often  prescribed  in  veiy  much  larger  doses.  Prom  40 
to  60  grains,  three  times  a  day,  may  be  given  for  a  day 
or  two  without  producing  inconvenience,  and  there  is  no 
doubt  tliat,  in  mginy  cases,  very  large  doses  of  bromides 
may  bo  given  for  very  long  periods  without  the  production 
of  unt^»wiird  effects. 

Dr.  Hughes  Bennett  haa  recorded  several  caaoa  in  which 
patients  have  taken  a  drachm  and  a  lialf  of  bromide  of 
potassium  daily  for  six  years  without  inconvenience.  He 
mentions  the  case  of  a  man,  a?t.  30,  who  suffered  from 
epilepsy  from  infancy,  and  who  for  five  years  took  four 
drachms  and  a  half  of  the  bromiileH  daily,  i.e.,  during  that 
time  he  consumed  upward  of  80  pounds  of  the  dioig.  He 
also  points  out  that,  in  many  cases,  while  the  beneficial  ac- 
tion of  the  drug  rumaiued,  their  deleterious  effects  steadily 
diminished  as  long  as  the  drug  was  taken.  The  most 
marked  effects  of  bromism  usually  appear  at  the  beginning 
of  the  treatmetit,  and  the  eniption  and  physical  and  men- 
tal depT^-ssiou  disappear,  although  tlie  administration  of 
the  medicine  is  continued. 

Bromide  of  potassium  is  commonly  given  in  a  mixtura 
flavored  cither  with  spirit  of  chloroform  or  syrup  of  orange. 

A  good  formuLi  is  :  Bromideof  potassium,  twenty  grains; 
syrup  of  wild-cherry,  one  drachm,  and  water  sufficient  to 
make  a  fluidounce  ;  U^  be  taken  three  times  a  day. 

The  elixir  of  bromide  of  potassium,   now  frequently 
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prescribtKi,    Js  palatable,  and  the  tablets,  containing  fir" 
gniiii-s  in  each,  are  couveaieiit  for  ail  ministration.    The 
broinido  of  siidium  (as  already  pointed  out)  cun  be  advan- 
tageously given  in  place  of  common  salt,  and  may  bo  taken 
with  food. 

The  folhiwing  was  Brown-S6ijuard's  favorite  prescription 
for  epilepsy  : 

B     Potassii  lodidi.  3  J. 

PdtaMsii  Uruiiiidi,  j  ij. 

Ammoiiii  Bromidi.         3  ijss. 
PotaH&ii  tiioarboiiatis,  pr.  il. 
Infus.  Calumbse,     ad  3  vj. 

M. — A  tenspnonful  before  each  meal,  and  three  tea- 
spoonfuls  at  bedtime,  with  a  HlLlu  ■water. 

This  is  a  good  example  of  a  prescription  containing  all 
three  bromides.  Tho  dose  of  tho  combined  bromides 
actually  taken  by  the  patient  is  a  little  bit  doubtful,  as 
twispoons  vary  much  in  size;  but  it  was  probably  from 
lifUvu  to  twenty  grains  before  meals,  and  about  a  drachm 
at  U*diinK>.  It  would  have  been  bettor  to  have  said, 
"twii-o  a  day."  or  "three  times  a  day,"  before  meals, 
utilefw  vprhid  directions  were  given  to  the  patient  as  to 
tlw  numbt^r  of  meals  to  be  eaten.  Mixtures  containing 
bromideti  are  usually  given  after  meals,  but  Uiis  was 
probably  ordered  to  be  taken  before  mi-als  for  tho  sake  of 
(Im>  tonic  effect  of  thocaliimba.  The  dose  of  infusion  of 
oaliunba  is  very  small,  and  it  might  have  bueu  better  to 
havo  substituted  the  tincture  of  ealumba  with  tho  spirit  of 
chlontfomi. 

Bromide  of  Strontium  can  now  be  obtainwl  in  a  sufficient 

ito  of  purity  f.»r  meilieinal  use.     It  is  freely  soluble  in 

water,  and  U  usually  given  in  doses  of  from  twenty  to 

twenty-live  grains  three  times  a  day.    It  is  claimed  for  it 

thftt  it  never  produces  a  rash  ;  but  on  several  occasions  I 

ha.yt  known  it  to  bring  out  a  M'ell  marked  acne.     It  is, 

-.  a  wieful  salt,  and  it  is  not  unlikely  that  it  will 

1--U.    .aut  man  extensive  use. 
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Bromide  of  Lithium  is  a  white,  granular  salt,  very  deli- 
quescent, odorless,  pussessing  a  sharp  and  somewhat  hitter 
taste.  It  contains  twice  as  much  liromino  as  the  potassium 
salt.  Its  use  is  a<Jvocated  by  Dr.  S.  Weir  Mitchell,  who 
claims  for  it  that  it  is  more  hypnotic  than  the  other  bro- 
mides. It  is  said  to  be  useful  in  calming  the  irritability  of 
^  gouty  patients.    The  dose  is  from  15  to  20  gmin«. 

Bromide  of  Zinc  is  very  deliciuescent — so  dtliquosccnt,  in 
fact,  that  it  has  to  be  kept  in  small,  glass-stoppered  vials. 
Both  bi*oniino  a]id  zinc  are  used  in  the  treatment  of  epi- 
lepsy, and  it  was  thought  that  ilio  combination  might 
prove  doubly  efficaciouB.  Uiifortnnately,  in  large  doses  it 
acts  as  an  irritant  poison.  Dr.  Hammond  uses  a  syrup  of 
bmmide  of  zinc,  made  by  dissolving  180  grains  in  +  fluid- 
ounces  of  syrup.  The  dose  of  this  is  10  drops  throe  timca  a 
day,  increased  to  40  drops  four  times  a  day.  The  oi-dinary 
dose  is  from  3  to  W  grains,  well-diluted. 

Bromide  of  Manganese  (which  contains  75  per  cent,  of 
bromine--)  has  also  been  used.  There  are  three  objections 
to  it :  First,  it  causes  he-adache,  even  in  doses  of  a  few 
grains  ;  secondly,  it  is  so  bitter  that,  when  added  to  a  bro- 
mide combination,  ibgivesauunplea&anttaste  to  the  whole 
mixture  j  and,  finally,  it  has  no  special  advantage  over  the 
other  bromides, 

[Hydrobromic  Acid  acts,  in  some  degree,  like  the  saline 
bromides  and,  like  them,  is  soraetimcs  used  to  relieve  the 
effects  of  ciiichouism  upon  the  nervous  system.  It  has 
'been  suggested  that  the  addition  of  a  small  amount  of 
dilute  hydrobromic  acid  to  tlie  mixture  of  bromides  given 
Id  epilepsy  would  bo  serviceable. 

In  prescribing  tho  bromides,  it  should  be  borne  iu  mind 
that  most  of  them  are  very  hygroscopic  and  tJiat,  when 
di.spensed  in  their  ordinal"  state,  they  should  be  carefully 
giiardtid  from  atmospheric  moisture.  Also,  it  may  bo  suid, 
that  iced  water  grejitly  lessens  their  taste  if  they  are  to  be 
taken  in  the  form  oC  a  solution. 

Bromide  of  Arsenic  has  had  some  uae  as  a  remedy  in 
diabetes  and  epilepsy.] 
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■  lODIXE  AND    IODIDES 

Iiiilin^  orxslals  at  first  sight  ai-e  not  Mtcgeiher  unlike 
{m«t<^it*>  «>r  black-lead.  They  consist  chiefly  of  scales  or 
plik<&  hating  a  »hiny,  metallic  appearance,  and  a  char^ 
aii<'ri?-ti«",  irritating,  jmngent  odor.  Wlito  the  bottle  con- 
|,'«ti)iiig  Ihcni  has  l>eeii  standing  in  the  sun  the  upper  part 
contains  a  little  violet  vapor.  The  name  is  derived  from 
tt*»cSiK=vii>U'l.  inreferencetothe  violet  fumes  given  off  when 

^iollino  is  heateil.  It  is  but  slightly  soluble  ia  water,  but 
difisulvos  readily  in  alcohol-  One  of  the  best  solvents  is  a 
Sratery  Bohition  of  iodido  of  potassium. 
Action. —The  constitutioual  symptoms  resulting  from 
the  administration  of  iodine  are  best  considered  when 
speaking  of  the  iodides. 

When  appl  ied  to  the  ski  n  in  the  form  of  a  solution,  iodine 
produces  a  yellowish-brown  discoloration,  followed  by  a 
sensation  of  warmth  and  itching.  W]r'u  the  solution  is 
•Ixung,  it  causes  pain,  and  the  application  may  produce 
^Mquamation  or  even  vesication.  In  addition  to  being 
nribeiKteut,  iodine  is  couutur-irritaut  and  promotes  absorp- 
Tb«  liniment  and  tiiictm-e  aro  often  pniut«.'d  on  the 
[  and  on  enlarged  joints,  so  that  tho  etTects  are  readily 
It  mtist  bo  remembered  that  the  liniment  [of 
Pharm. )  is  by  far  the  stronger  preparation,  and  that 
MMt,  applied  with  a  hriish,  is  usually  sutlicientu 
'Aftphi-atioa  gi  ve  rise  to  mucli  ])ain,  the  iodine  may 
by  any  spirit,  sufh  as  gin,  whi.skey,  brandy, 
'Orfif*«,*  but  a  saturated  solution  of  iodide  of 
ii*«lill  bpltcr.  A  linseed  poultice  usually  eases 
.•hTi>«idermic  injection  of  morphine  may  be 
lte](^cvtmplcte  relief. 

F-yf6wiin«\  applied  locally,  acts  as  a  para.<^iticide 

'«.>«MAfelki4^Vpn.vin  to  destroy  the  fungus.    Another 

fi^r  this  purpose  ia   "Coster's  paint," 

■i  *\ih  the  application  of  heat,  if  necessary) 

■•'  to  an  ounce  of  oil  of  tar. 

M  tht>  form  of  tincture,  iodiDe  acts  as 
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an  irritant  to  the  Rtoniach  and  intestines,  giving  rise  to 
catarrh  of  the  mucous  membrane. 

In  the  form  of  liniment  or  tincture,  it  is  painted  over  the 
ch<3«t  and  back  to  promote  absorption  of  Ihiid  in  cases  of 
chronic  pleurisy,  and  under  aud  above  the  clavicles  to  aUay 
the  cough  of  phthisis.  Applied  all  over  the  back  and  front 
of  tho  chest,  it  is  useful  in  bmnclual  catarrh  audchrnnic 
bronchitis.  Applied  to  joiats,  it  relieves  the  pain  of  gout, 
rheumatism,  and  chronic  synovitis. 

An  ointment,  being  commonly  a  weak  preparation,  is 
vrcU  adapted  for  children,  and  is  a  ttseful  application  Cor 
chilblains  before  they  are  broken. 

The  iutialation  of  iodine  in  useful  in  fibroid  phthisis, 
especially  when  the  expectoration  is  abundant  aud  the 
cough  is  troublesome.  The  vajKir  may  be  obtained  by 
adding  ten  drops  of  tincture  of  iodine  to  a  pint  of  water 
at  135'  F,  and  inhaling  the  stetim.  A  strouger  prepara- 
tion is  oftflu  lined,  bntthii)  answci-s  well. 

Ten  drops  of  tincture  of  iodine  in  a  wineglassf ul  of  water 
is  one  of  the  remedies  recommended  for  sea-sickness. 

The  so-called  colorless  iodine  is  made  by  adding  strong 
solution  of  ammonia  to  tincture  of  iodine  and  leaving  it  in 
a  warm  place  until  it  has  loBt  its  color.  It  is  true  it  does 
not  stain  the  skin,  but  it  is  equally  true  that  it  does  not 
produce  anything  like  the  same  ulXect  as  tincture  of  iodine 
■when  u,sed  as  a  counter-irritant. 

[pREPAUATio.vs.— Liquor  lodi  Compositus,  5  per  cent.; 
Tinctura  lodi,  7  per  coat.;  Unguentnni  lodi,  4  per  cent.j 

IODIDES 

Action.  — WTien  any  of  the  iodides  are  given  for  some  time 
they  may  pr^Klnce  a  train  of  symptoms  to  which  wo  apply 
the  term  iodiani.  This  is  entii'ely  and  esisentially  diflerent 
from  bromism,  its  characteristic  symptoms  being  as  fol- 
kws : 

Running  at  tho  eyes  and  nose;  sneezing;  frontJil  head- 
ache; injection  of  the  conjunctiva,  with  abundant  flow  of 
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t«<ttn4,  aufl  a  ^wtiUeu,  reddeued,  and  oHlonmtous  coiiditiou 
»»f  llu«  tissm-s  about  the  orbit,  t<^etlier  with  smarting  and 
Uit);Uii^  of  thi-so  parts. 

A  nijdx  tw»  inrn»qm-iitly  appeai-s  over  the  whole  Tiody, 
»ihl  imty  Ih>  ;w.''Iu>,  or  in»r  ais^une  a  petechial  foim.  It 
«^toit  bf^iii-i  tu  thtf  rt^on  of  tliu  uutiu  and  extends  to  the 
chin :  lb»  uose.  at  tho  same  time,  being  rcddeiicd  and 
hWollon  «t  tbt'  tip.  Eruptions  due  to  tho  iodides  are  some- 
tiiiit*;(  devvlojH-^i  lifter  VUK-'  or  t«"o  d^isfir,  luid,  in  addition 
ttt  aniuvf  aud  poteohiAl  fonus.  erythematous,  vesicular,  and 
hulUniH  oniptious  uuiy  ivfur.  some  of  them  rest-inWing 
»y ptulitic  tTuptious.  If  Iht)  drug  i:i  pushtMl  ihu^  conditiutis 
tlVfty  K<  n^ntv]iti<«l.  In  one  inst^iiu-e  death  has  result4.>d. 
Anenio  is  mid  to  have  5<ttne  [Kuver  in  contn>UinK  their 
uppeamiKW^  but  idiosyucnbiy  h;i$  much  to  do  with  it.  In 
Mune  cases  them  symptoms  are  absent,  but  there  is  gastric 
disturbituii' ;  tht>  patient  suffering  from  niiusea,  a  sensa- 
tion of  Kiiikinj;  at  ttie  pit  of  the  stomach,  1o>;s  of  apt>etite, 
and  watery  di;irrhii'u.  Sometimes  all  these  symptoms 
ar«  Absent,  but  the  patient  experiences  int<>n3e  depression 
both  of  mind  and  body ;  is  irritable,  dejectod,  listless, 
wrelohtHl.  and  fit  for  nothing. 

Some  patients  ai-e  so  exoeptJonaUr  susceptible  to  the  ac- 
tion of  iodine  that  a  single  grain  of  either  t<^Mlide  of  potas- 
sium  or  of  iwdiiim  will  jirodtico  Kome  or  all  of  these  &ymp- 
toms.  Sometimes  a  juitieiit  will  take  one  salt  of  iodine 
without  difficulty  whrii  another  disagrees.  The  aromatic 
tipirit  of  ammonia  aikli-d  to  an  iodide  of  potussiutn  mix- 
ture, is  said  to  prevent  tho  occurnmco  of  iodism.  It  prob- 
ably acts  by  converting  the  iKitaKsinni  into  an  ammonium 
lialt.  Syrup  of  iodide  of  iron  han  beun  known  to  produce 
Iodism.  *' Clarke's  Blood  Mixture"  couHi»ts  of  iodide  of 
potassium,  foriy-eiglit  grains;  clitoric  ether,  four  dmchnist 
solution  of  potash,  half  a  drachm,  and  wntvT  (cuIorkI  with 
burnt  sugar)  to  eight  ounces.  Cases  of  iodism  fi-om  its 
adminiftintlion  niu!«t  l>o  of  common  o<:currence. 

The  ii>didi*K,  when  taken  into  the  Klomach,  are  very 
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rapidly  absorbed.  It  Is  prubable  that  all  iodides  form 
€0111  hi  nations  in  the  blood  witli  cliloridu  of  sufliuin  and  act 
as  iodide  of  sodium.  It  is  possible,  however,  that  tho  iodine 
may  be  set  free  and  may  enter  into  combination  with 
albuminous  substances.  Tliis  may  throw  some  light  ou  its 
mode  of  action  iu  promoting  the  absorption  of  giimm;itous 
and  other  growths.  The  entrance  of  a  molecule  of  iodine 
into  tlie  composition  of  the  albiiininoiis  material  may 
favor  its  metamorphosis  and  disintegration.  Lead  and 
mercury  are  set  free  from  the  tissues  by  iodine  and  aro 
rapidly  elimiimte<l.  It  is  »aid  that  the  iodides  sometimes 
cause  Balivation,  hut  this  is  only  indirectly  true.  They 
give  rise  to  salivation  only  iti  those  who  have  previou.sly 
taken  mercury.  The  mercury  having  been  deposited  ia 
the  form  of  an  albutixinate,  on  the  administration  of  an 
iodide  it  is  broupht  oueo  more  into  the  circulation  and  pi-o- 
duces  its  constitutional  effects. 

Iodides  are  L'liminated  by  tho  kidmjys,  and  maylH!  d<s. 
tected  in  the  urine  a  few  minutes  after  a  dose  has  been 
taken.  So,  too.  iodine  luis  been  detected  in  blood,  saliva, 
urine  of  nurslings,  and  in  most  of  tho  seci-otioiis.  Prob- 
ably uumu  iodine  is  eliminated  by  the  skiu  and  causes  tlie 
rash-  A  [iopular  method  of  demonstrating  the  presence 
of  iodine  in  the  saliva  Ls  to  i)nt  a  bright  shilling  ia  the 
mouth  for  a  few  minutes,  when  it  rapidly  becomes  dis- 
colortnl. 

Theraprctics. — The  iodides  are  of  the  greatest  jwssible 
value  in  what  is  commonly  called  tertiary  syphilis,  that 
is,  in  tho  treatment  of  those  symptoms  which  sometunes 
uppt-ar  many  years  after  a  patient  has  had  an  attack  of 
<  syphilis.  They  may  assume  various  forms,  and,  for  a  time, 
their  nature  may  not  be  recognized.  The  patient  may  suf- 
fer from  chtonic  and  relapsing  periostitis  ;  from  muscular 
pain.?,  nodes,  or  gummata  in  the  substance  of  the  muscles; 
from  diso;L*ies  oE  tlie  skin  of  a  lupoid  type  ;  from  locomotor 
atfisy  ;  from  jjaralysis  of  certain  special  nerves,  such  as 
the  Bftb.  or  the  facial,  or  from  symptoms  of  commencing 
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general  pAralysis.     In  all  these  cases  the  iodides  da  good.^ 
It  is  probably  not  a  matter  of  any  particular  important 
which  of  the  R'ilt8  in  given  ;  hut  the  ^otliiim  salt  produced 
Iei>3  deprpiwion  than  ttio  potassium  salt.     A  good  many 
authorities  give  all  three  iodides— potassium,  sodiimi,  and 
ammonium— together,  and  some  think  that  the  addition  ot^ 
half  a  drachm  of  sal-volatilo  to  each  doso  is  a  decided  ad-fl 
vantage.    It  is  probably  best  to  begin  with  a  small  dose 
of  the  iodides — say  three  to  five  grains,  three  times  a  day, 
utter  tnyals — atid  gradually  to  increase  it  to  ten  or  even 
twenty  grains  three  times  a  day.     K  favorite  combination 
among  surgeuus  is  a  mixture  containing  oue-sixteenth  of 
a  grain  of  btchlorido  of  nioi-cury  ;  five  grains  of  iodide 
of  potas&ium  ;  half  a  drachm  of  sal-volatile,  and  fiftobn^ 
minims  of  spirit  of  chloroCorni,  in  an  ounce  of  water.  ™ 

Tlio  iodides  are  also  indicated  in  rheumatic  ami  gouty 
conditions.  They  are  ospecially  indicated  when  the  pains 
are  "  worse  at  night. "  They  are  hkewise  of  great  value  in 
the  treatment  of  saturnine  gout,  that  is  to  say,  gout  resuiul 
ing  from  chronic  lead -poisoning.  Patients  who  find  that] 
iodide  of  potassium  dpi>reaies  them  should  take  iodide  of' 
sodium.  The  iodine  combines  with  the  lead,  and  sodium 
with  the  uric  acid.  Most  people  can  take  five  pjrains  of 
iodide  of  sodium  and  ten  minims  of  colcbicum  wine  three 
times  a  day,  without  inconvt-niL-nce. 

The  risk  of  producing  abBoi*ption  or  atrophy  of  the  mam-fl 
nife  or  testicles  from  a  prolonge<l  use  of  the  iodides  is  very 
small ;  but^  at  the  samu  time,  it  must  be  admitted  that 
permanent  depression  of  the  sexual  function  may  occur. 
It  has  been  pointed  out  that  certain  "'  blood -purifiers  "  con- 
tain large  doses  of  iodide  of  potassium  ;  aud  it  would 
probably  lead  to  very  interesting  discussion  in  the  event 
of  a  patient,  who  had  taken  one  of  those  combinations, 
claiming  damages  for  the  loss  of  his  virile  power  ftx:im  the  m 
action  of  the  itHlido  of  potassium.  | 

Red  iodide  of  mercury  and  some  other  iodides  are  used, 
not  for  the  sake  of  the  iodine,  but  for  the  action  of  the 
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haso  and,  although  chemically  iotUdes,  aro  not  considGred 
from  that  ixjint  of  view  by  pliarnuicologists. 

Iodide  of  Lead  is  used  iit  the  preparation  of  the  pl;ist«r 
and  oiutmont  of  iodido  of  Usad.  AppUod  extomally,  they 
act  as  mild  irritants  and  are  useful  in  the  treatment  of 
chronically  inflamed  jnints. 

[PRKr  A  RATIONS. — Aniiiioriii  lodidum  ;  Argenti  lodidum  ; 
Arseni  lodidum  ;  Ferri  lodidum  Saccharatum  ^  Hydrargyri 
lodidum  Flavum  ;  Hydrargyri  lodidum  Kuhnini ;  Ijiquor 
Arseni  et  Hydrargyri  lodidi,  10  per  cent.;  PUula?  Forri 
lodidi,  1  gi-.;  Plumbi  lodidi ;  Potassii  lodidi ;  Sodii  lodidi ; 
Strontii  lodidi;  Sulphuris  Iddidi;  Synipus  Ferri  lodidi.  10 
per  cent.;  Uuguontura  I'iumbi  lodidi,  10  por  cent- ;  Un- 
guentum  Potassii  lodidi,  13  per  cent.;  2inci  lodidi.] 


SULPHUR  AXD  ITS  COMPOUJTDS 

There  are  two  kinds  of  Hulphur  used  in  medicine  : 
Sublimed  Sulphur  is  a  bright-yellow,  gritty  powder,  with- 
out taste  or  smell.  It  is  volatile,  insoluble  in  water,  solu- 
ble in  hut  oil  of  turpt>iitini',  and  in  fi.vf.'d  oili?,  simh  as  olive 
oil.  There  was  fonn^Tly  a  preparation  known  as  "  balsam 
of  sulphur,"  made  by  dissolving  sulphur  in  oil 

Precipitated  Sulphur  has  the  eaine  physical  charactops  as 
subliruod  sutpliur,  with  the  exception  that  it  is  lighter  in 
color,  iu  consequence  of  its  finer  state  of  subdivision — 
being  made  by  precipitation — and  that  it  is  not  gritty. 
There  is  no  difficulty  in  distinguishing  sublimed  fi-oin  pre- 
cipitated sulphur.  By  daylight  their  color  is  the  best  test> 
sublimed  suljihur  being  of  a  citron  or  bright-yellow  color, 
whilst  precipitated  sulphur  ia  pale-yellow.  By  gaslight  it 
is  difficult  to  distinguish  colors,  and  then  their  consistency 
IS  the  best  guide,  sublimed  sulphur  being  gritty,  whilst  tho 
precipitated,  from  its  inoi-o  nnuuto  state  of  subdivision,  is 
quite  smooth.  When  precipitated  sulphur  is  improperly 
prepared  with  sulphuric  instead  of  hydrochloric  acid,  it 
contaiuB  crystals  of  sulphate  of  lime,  which  are  readily 
II 
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detected  under  a  microscope.     Sublimed  sulphur  never  oon- 
toJus  tliesB  crystals- 
Stick  SuLpbur  is  used  in  medicine  only  as  a  source  of 
sulphui-ous  acid  for  disinfecting  purposes. 

Action.— Respecting  the  changes  which  sulphur  under- 
goes iu  t)to  body,  very  little  js  known.  Wlii^n  brought 
in  contact  with  living  protoplaam  it  probably  motors  into 
ooinbination  and  forms  sulphurous  acid  or  sulphuretted 
hydrogt-n.  It  is  eliminated  partly  with  the  faeces,  in  form 
of  sulphides ;  partly  by  the  urine,  iu  the  form  of  sulphates  ; 
and  partly  by  the  skin,  breath,  and  intestines,  as  sulphu- 
retted Jiy^rogen.  Tlio  bi-eath  of  patients  taking  sulphur 
smells  of  sulphuretted  hydrogen,  and  articles  of  silver 
^7oru  as  ornaments  turn  black. 

Therapeutics.— Sulphur  is  a  laxative,  being  the  mildest 
form  of  purgative,  increasing  only  slightly  the  action  of  the 
howels,  and  not  producing  watery  motions.*  Sulphur  haa 
little  action  on  the  secretions,  but  purges  by  stimulating 
the  involuntary  muscular  tissue  to  increased  contmctiou. 
It  produces  soft,  semi-solid  motions,  so  that  U  is  iised  not 
only  iu  constipation,  but  in  piles,  ^sure  of  the  auuii,  and 
stricture  of  the  roctum.  The  compound  liquorice  powder 
contains  sulphur,  senna,  liquorice,  and  fennel,  and  is  a 
useful  prejjaration. 

Sulphur  is  antl-pansiticide  and,  iu  the  form  of  an  oint- 
ment, is  largely  used  in  the  treatment  of  itch.  It  is  often 
maintained  that  the  sulphur  jilays  no  iwrt  in  thedestruc- 
tion  of  the  acarus,  but  that  the  fat,  by  obstnicUng  ita 
breathing- pore«.  suffocates  and  so  destroys  it.  This  view 
is  untenable,  for  sulphur  ointment  is  much  more  effectual 
than  simple  lard.  It  is  probable  that  sulphuretted  hydro- 
gen is  formed  and,  being  a  powerful  toxic  agent,  destroys 
the  itch-iusoct. 

■Otlicr  ciomplee  of  IftXAtlvM  am  Sgg,  pruoM,  hon»)r,  tr(««I».  nuuiD&, 
tiinMri'i<l»>  ao4  f  tg"TT**  Oatmaal,  brown-brand,  hran-binciiiL-',  iind 
tiuiny  fruilH  an>  aim  iHUtirp,  mtiwt  of  Uu-in  prwItu-iiiK  their  vttwX  by  tli 
■liinuLitiou  of  |>rru>UiU  ic  action  uiUM.'d  by  tbc  prc^onoc  uf  Kmoll  occila 
«(iber  inJigoitible  |«rtick». 
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Siilphur  is  a  mild  expectorant,  being  usod  for  this  pui-- 
pose  in  cases  of  nM-standinfc  iinmcbilis. 

Sulphur  couW  not  be  readily  given  iu  a  fluid  form,  on  ac- 
count of  its  in!tolubiIity,  and  it  could  not  be  prescril>i>d  as  a 
pill,  liecause  thedoseis  toolai'ge.  It  is,  therefore,  somewhat 
custojuary  to  adininisier  it  in  the  form  of  a  confection  or 
electuary — a  semi -solid,  sticky  mihstance,  usually  having 
honey  or  syrup  as  a  Lasls,  of  which  the  dose  is  about  a 
teaspoonf  ul. ' 

Sulphur  is  frequently  employed  externally,  in  the  form 
of  a  poultice,  in  chronic  rheumatism  and  chronically-in- 
flamed joints.  Thepoultico  Bhould  bo  made  in  the  same 
way  as  a  linsoetl-meal  poultiot',  equal  parts  of  linseed  meal 
and  precipitated  sulpliur  bt>ing  employed.  Some  people 
make  the  poultice  first  of  llnseod  meal,  and  then  spmid 
sulphur  on  its  surface. 

It  is  a  common  custom  in  cases  of  rheumatism,  sciatica, 
and  lumbago  to  freely  dust  tlie  insido  of  stockings  and 
drawers  with  snJpluu-,  and  the  siime  treatment  is  fre- 
quently resorted  to  iu  chronic  skiu  diseases,  such  as  eczema 
and  psoriasis. 

Sulphur  Lozenges  are  sometimes  known  as  Garrod's  loz. 
enges,  from  their  recommendation  by  Sir  Alfred  Garrod, 
in  1889,  for  the  treatment  of  ceitain  chronic  affections  of 
the  alimentary  canal,  liver,  skin,  and  joints.  Thoy  are 
composed  of  precipitated  sulphur,  acid  tartrate  of  pota* 
sium,  refined  sugar,  gum  acacia,  tincture  of  or.ange-peel, 
and  nuicilfige  of  acacia.  Each  contains  five  grains  of 
fiulplmr  with  one  grain  of  acid  tartrate  of  potassium,  and 

>  AnothfiT  goal  i^urnfilo  of  A  confection  N  Uw  oonfection  of  seana. 
whk'h  is  Dft«n  given  with  confi^ion  of  iiulphiir,  ma  n  laxative.  Suoh  aub- 
■UiHM-a  M  loilldv  of  |xi(jw)UUER  or  bruiiiitle  of  poliifwiiuii  are  not  giwn  ait 
ConfM-tioti!!.  beonuMtitoyarerendilT  soluble  in  nati^r.  CalMiie'l.  »llhuuf;b 
(naolulilc.  bt  nob  pra«orib«d  m  a  coiifectioii,  because  it  1b  an  active  dnig 
and  arouraor  of  J««ag«  is  essentia).  As  «  nile,  oonfeotioua  consist  of 
dru^  whidi  urc  iniioliibli-,  the  do«&  of  which  Ih  large,  aa<l  whkh  are  not 
lery  active.  Hume  cod fitct ions— sue li  as  the  confection  of  roses— are  nsed 
itanply  MB  vehicle*  for  tlu-  mltninistraUon  of  other  drags. 
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the  dose  is  from  oue  to  six  lozougus.  The  usual  plan  is  to 
prescribe  one  at  night,  sometimes  two,  somctimos  on© 
night  and  morning.  The  aciti  tartrate  of  potassium  is 
added  to  increase  purgative  action. 

The  following  is  a  useful  formula  for  an  ointment  in 
coses  of  scabies : 

Sulijhur,  3  sa. 

Whito  Precipitate,  gr,  iv. 
Crejisoto,  gtt.  iv. 

Oil  of  Chamomile,  git.  x. 
Lanolin  Ointment,  |  j. 

It  should  ho  rubbed  in,  night  and  moniing.  especially 
between  the  fingers.  On  the  fourth  dn.y  a  hot  hath  is  to 
be  taken  and  thu  linen  changed. 

For  acne  of  the  face,  espocially  in  that  form  which  oc* 
curs  commouly  in  young  women,  a  sulphur  lotion  will  be 
found  useful. 

Precipitated  Sulphur,  3  j. 
Olyceiin,  5  J. 

Elner-flower  Watf^r,     s  vj. 
Jtose  Water,  to  Oss. 

This  lotion,  after  being  well  shaken,  should  bo  applied 
freely  to  the  face,  HU]ierfluous  sulphur  being  dust«d  off 
with  a  soft  haadkorchief. 

Another  good  application  for  acne  is : 

Precipitated  Sulphur, 
Sulphurated  Lime, 
Phosphate  of  Lime,  sa  5 1 
Ueliotropin,  gi 

The  powder,  mised  with  a  littlo  wator,  is  applied  first  to 
aU  the  iiiilamcd  aud  painful  pustules,  after  which  other 
portions  affected  with  acne  are  simply  dusted  over  with 
tho  powder. 

Cure  is  usually  effected  witbia  a  few  days. 
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The  usual  dose  of  sulphur  for  internal  use  is  from  thirty 
lo  sixtv  grains,  but  more  tuny  bu  given.  It  may  Im3  ad- 
xiuititored  in  milk,  in  thf>  form  of  acoufoction,  or  in  loz- 
eoged-  Tiie  olii  fashionwl  it;mi'dy,  brimstone  and  treacle 
(sulphur  and  molasses),  is  vvoll-known,  Sulpliur  is  useful 
in  all  foniis  in  chronic  constipation,  and  is  fru^iuently 
employed  to  insure  a  copious  ajid  ea«y  evacuHtion  in  cases 
of  pile-s.  fiftriiire  of  the  aniiR,  and  fistula. 

Fumes  of  sulphur  are  employed  with  advantage  for  difr 
infecting  eick-rooms  after  the  occurrence  of  »carlot-fevor, 
diphih<^ria,  and  other  contagious  diseanoa.  The  windows, 
doorK,  and  other  apertureii  should  be  carefully  clowd,  and 
metallic  articles,  such  as  the  fender  and  flre-irone,  removed 
orcovered  with  grease.  Stick-Aiilphiirshould  then  l)o  placed 
in  an  old  metal  vessel,  such  as  a  saucepan,  and  covered 
rith  methylated  spirit,  which  can  then  )je  lighted.  It  ba 
good  plan  to  itupport  the  pot  on  a  pair  of  tongH  phu%d  over 
a  pan  concaining  nrater,  to  prevent  danger  from  its  ujisot- 
IJDg.  WTien  the  sulphur  is  well  alight  the  room  should  be 
left  elected  for  some  hours,  after  which  it  should  be  ex|Kitwd 
to  a  thorough  draught  of  air  fn^tm  the  ofxru  d'^r  and  win- 
iows  for  several  hours.  [Articles  of  ch)thi[ig  or  fahrica 
which  are  wet  or  damp  are  liable  to  injury  on  aocoont  d 
Ibe  fonoatioil  of  sulphuric  acid  when  fiulphur  tutnffn  ctirne 
iaio  oootact  with  water.  Therefore  the  air  <A  the  room 
AonU  atao  be  dry.  if  poanbla] 

^^■nuuncns — Solpfanrljotam;  Sol^iliiir  PiJBiipitalaBi; 
9ri|lnr  SobBmatam ;  Ci^pneBtaiio  Solpbiirii^  99  per  o«b1; 
ftbi*  dycyrrhizs  Corapooitoi,  S  p«r  cent) 

^iytiiiiM  AcU  [is  a  Hqnid  wmyowit  of  not  bw  thui 
14  pm  coc*  liT  weight,  of  ta^^lHUum  add  gM  dincrfTMl 
r\    It  is  A  ctiwlwi  bqoidL  bsviOK  »  ptmmM  fAie 
tf  hm^am.  miitmr.    When  era^ont^  it  kav<M  Hft  r«m- 
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Sulphurous  acid  is  a  parasiticide  and,  in  the  form 
bath,  is  fruquoiilly  ust.'d  iu  tliu  truatment  of  scabies. 

In  ch1o:itiitm  or  tinea  versicolor  (a  parai^ilic  skiu  disease 
defiending  on  the  presence  of  a  fuiigus  known  as  Micro- 
sporon /nrfur)  the  sulphurous  acid  solution,  mixed  with  an 
equal  quantity  of  wator  or  glycerin,  is  used  as  a  local 
application.  The  skin  should  first  be  washed  witli  soap,  to 
get  rid  of  the  greasy  condition  it  often  presents,  and  then 
dablKxl  over  freely  with  aromatic  vinegar,  to  neutralize  the 
alkali  of  thG  soap,  after  which  a  few  applications  of  the 
lotion  will  speedily  destroy  the  parasite.  It  ia  i-ecom- 
nionded  in  the  treatment  of  tiuea  tonsurans  or  ringn'omi; 
but  fails  to  give  Botisfoctory  results  unless  a  saturated 
solution  of  sulphurous  acid  in  glycerin  is  substituted  for 
the  aqueous  solution.  It  is  u^cd  for  clulbliuim  tuid  chapped 
hands  and,  iu  tho  form  of  a  spray,  is  useful  in  many  throat 
affections  and  in  some  forms  of  chronic  bronchitis  and 
phthisis,  cstpecialiy  when  the  expectoration  is  ottensive. 
It  is  antiseptic,  and  is  given  to  check  fermentation  iu  the 
trejitment  of  pyrosis  or  waterbrash  and  in  flatvilence. 

The  Sulphites  are  not  used  in  medicine,  but  hyiiosul- 
phite  of  sodium  is  a  valuable  drug.  Its  uses  are  practically 
identical  with  those  of  sulplmruus  acid,  it  being  simply 
sulphuroiut  acid  in  combination  with  a  base.  It  was  at  one 
time  recommended  as  a  remedy  for  phthisis;  but  its  use  is 
now  confined  almost  exclusively  to  the  ti'eatment  of  flatu- 
lence. Tho  do8o  in  from  tt-n  to  si.\ly  grains,  and  it  may  be 
conveniently  given  in  any  aromatic  water, 

A  solution  of  hyiio^ulphito  of  sodium,  of  a  strength  of  a 
drachm  to  tho  ounce  of  water,  may  bo  used  for  removing 
iodiuo  stains  from  the  hands. 

The  Sulphides  are  valuable  remedies.  Sulphurated  pot- 
ash is  known  as  "hepar  sulphuris,"  or  liver  of  sulphur. 
Sulphurated  lime  is  "  hepar  caliis,"  or  liver  of  lime. 

Siany  natural  waters  contain  the  sulphides,  as,  for  ex- 
ample, Harrowgate,  in  Yorkfihire;  StratlipefFer,  in  Scotland; 
Bareges,  in  the  Pyrenees,  and  the  Blue  Lick,  in  Kentucky. 
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Sulpliuratod  limo  is  the*  favorite  salt  for  internal  admin- 
tetratiori.  It  is  a  dirty-white  powder,  with  a  disagrm;able 
taeto  And  a  niarktHl  sulphuretted  udor.  It  is  partly  decom- 
posed by  the  acid  of  the  stomach,  so  that  jiatipnts  talcing 
it  complain  of  disagrueablo  enicUitions  o£  sulphuretted 
hydrogen  g;as. 

It  is  used  in  the  treatment  of  boils  and  carbuncles,  a 
tenth  of  a  grain  tablet  or  pilule  being  taken  every  three 
hours,  or  even  every  hour.  It  will  check  the  formation  of 
pus  in  the  early  stage,  or,  if  given  later,  will  piximote  its 
dischai^e  and  conduct  the  piocess  to  a  favorably  termina- 
tion. It  is  also  useful  in  the  treatment  of  acne  and  of  en- 
larged glands  of  the  neck,  esp<^rially  of  scrofulous  children. 
It  is  recommended  for  scrofulous  sores  anil  for  diseftsed 
bones  of  Bcrofnlmis  subjects.  It  in  iiseful  in  abscess  of  the 
breast,  and,  in  fact,  in  all  kinds  of  chronic  abscess. 

Sulphurated  lime  is  a  powerful  toxic  agent  and  cannot 
be  given  in  unlimited  quantities.  It  is  safe  to  give  lialf  a 
grain  at  a  dooe,  but  it  is  hotter  to  give  a  tenth  of  a  grain,  in 
the  form  of  a  pilule,  every  three  hours.  It  is  an  excellent 
remedy,  and  one  on  which  ttie  greatest  reliance  can  be 
j^ced. 

Sulphurated  potash  is  commonly  employed  for  baths, 
tlie  proper  sti-engtli,  according  to  Dr.  C.  D.  F.  Phillips, 
being  half  a  pound  to  thirty  gallons  of  water.  Theye  baths 
ape  useful  in  many  chronic  skiii  di.ie-ase8,  especially  eczema 
and  peoria»iK,  but  they  should  not  be  used  in  the  acute 
'Stage.  They  are  also  prescribed  in  the  treatment  of  itch, 
chronic  gout,  chronic  rheumatism,  chronic  rheumatoid 
artbritii;,  and  chronic  lead  poisoning. 

[pRKCARATio.vs.— Antimonii  Sulphidura  Puriftcatum;  An- 
bmonium  Sulphuratum  ;  Calx  Sulphurata ;  Totasaa  Sul- 
phurata.] 
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PHOSPHORUS  AND  ITS  COMPOUNDS 

There  are  two  kinds  of  plosphonis — white  or  stick 
phosphorus,  which  is  ofncial,  and  amorplious  phosphorus. 
The  white  variety  is  soluble  in  ether,  oils,  naphtha,  and 
bisulphide  of  carbon,  whilst  the  ret!  is  insoluble  in  bisul- 
phido  of  carbon.  Stick  phosphorus  is  a  powerful  medicinal 
substance ;  but  the  red  variety  is  inert,  and  has  beeu  given 
in  haJf-drachm  doses,  thi-ee  times  a  day,  for  forty  days, 
without  producing  any  symptom. 

AcnoK.— When  phosphorus  is  given  to  animals  for  a 
long  time  the  condition  of  the  bones  becomes  altered  in  a 
reiuarkaljlu  wuy.  Where  spougy  bono  should  bo  formed, 
dense  osseous  tissue  takes  its  place.  This  deposit  does 
not  result  from  an  exci^ss  of  phosphates  in  the  WiKid,  hut  is 
the  result  of  Btiinulatiuu  of  tissue-growth  by  the  phospho- 
rus itself. 

Workmen  exposed  to  the  fumes  of  phosphoms  in  match 
manufactories  are  liable  to  necrosis  of  the  jaw,  due  to  the 
direct  action  of  the  phosphoitis  on  the  bare  bone,  and  docs 
not  occur  unless  the  patient  h.is  either  bad  teeth  or  a 
wound  or  sore  about  the  mouth.  This  malady  was  at  ono 
timecommon  in  lucifer-match  manufactories,  the  "dip- 
pers," or  people  who  dip  the  sUps  of  wood  in  the  inflam- 
mable composition,  being  the  chief  suffei-ei-s.  Since  the 
introduction  of  safety-matches  made  with  red  phosphorus, 
the  disease  is  far  less  common  than  formerly.  This  con- 
ditiuu  duos  not  result  from  the  internal  administration  of 
phoaphoms. 

Phosphorus  given  internally  may,  by  its  BtimulaUng  and 
irritating  action,  cause  excessive  development  of  the 
fibruus  tissue  of  the  hver.  If  its  administration  be  contin- 
ued it  may  give  rise  to  fatty  degeneration  of  the  stomach, 
liver,  kidneys,  heart,  and  voluntary  muscles,  due  to  a 
rapid  splittnig  up  of  all  nlltuminous  tissues,  with  deficient 
oxidation,  and  takes  place  even  when  fatty  food  is  not 
admiujsterpd. 

When    given  in  lai;ge    doses,  phosphorus   produces  a 
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burning  sensation  in  tho  throat,  intense  thirst,  pain  in  the 
stomach,  followed  by  distension  of  the  abdomon  ami  vom- 
iting of  u  darkgroeu  or  black  substau™,  having  the  odor 
of  garlic  and  which  is  phusijlioresct-nt  in  the  dark.  The 
patiout cxhi bits  syiuptums  of  cyUa[isi?,  and,  iu  the  course  of 
a  few  hours,  or  perhaps  days,  there  niay  bo  noticed  tender- 
ness over  the  liver,  jaundice,  diarrhoea,  and  scanty  alhu- 
ruinous  uriuc  coiitaiuinj;  blood.  There  are  usually  exten- 
sive subcutaiioous  haemorrhages,  with  an  eruption  of 
petet^hial  npots.  It  has  becit  found  that  wounds  or  sores 
bleoil  pnifusely,  and  after  di-ath  tlie  tissiu-s  aro  hcl-u  to  be 
in  a  condition  of  fatty  dcgcueration.  Thv  liver  may  be 
enlarged,  with  its  cells  in  a  state  of  advanced  fatty  dogcu- 
eration,  or  it  maybe  contracted  from  destruction  of  its 
cells.  This  fatty  degeneration  affects  the  whole  of  tho 
arterial  system,  involving  even  the  smallest  artei-ioles. 
Jaundice  is  probably  due  to  catai-rh  of  the  small  biliary 
ducts,  which  causes  obstruction  and  leads  to  absorption  of 
bile. 

Very  marked  effects  are  said  to  follow  in  some  cases  tho 
administration  of  phosphorus  in  ordinary  doses,  such  as 
improvemept  in  the  appetite;  quickened  pulse;  height- 
ened temperature  ;  copious  Hecretiou  of  urine  loaded  with 
lithat<?s ;  sharpening  of  the  mental  faculties  ;  iucroase  in 
muiicular  power;  general  sense  of  well-being,  together 
with  some  increase  in  sexual  appetite.  These  symptoms 
are  not  of  constant  occurrence  and,  undoubtedly,  in  very 
many  peoplu  ai-e  iiuver  experienced. 

Under  tho  influence  of  phosphorus'  excretion  of  urea  is 
diminished,  atul  products  of  nitrogenous  disintegration  ap- 
jiejir  iu  tho  urine  as  leucin  or  tyrosin,  Phnsphorug.  gives 
the  urine  a  smcU  of  violets  in  some  cases.  Phcephorua 
is  allietl  iu  physiological  ac:tion  to  vanadium,  the  salts  of 
which  produce  fatty  dcgonci-ation  of  tho  liver. 

THBKAPEDTIOAL.LY  it  18  chiefly  employed  in  the  treatment 
of  impotence  resulting  from  what  is  commonly  called  ner- 
vous exhaustion.    There  are  many  varieties  of  pill  which 
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arc  used  in   thii;  conditiOD,  of  which   the  following  are 

1.  Phosphorus,  gr.  ^V 

Strycnniiio,  gr.  -^ 

Drifd  Sulphiite  of  Iron,  gr.  ij. 
Exlmct  of  Aloes,  gr.  j. 

9.  Phosphorus,  gr.  ^V 

Reduced  Iron,  gr.  lij. 

Strjoliniuo,  gr.  ^ 

Sulphat<o  of  Quinine,  gr.  j. 

8.  Phosphorus,  gr.  A- 

Extract  of  Nux- vomica,  gr.  f_ 
Extract  of  Daiiiiuua,      gr.  lij. 

Reliable  |)liosphoruH  pills  can  be  iitade  with  oocoar 
bulU-r. 

Phosphorus  is  sometimes  given  in  capsules,  and  a  solu- 
tion in  ether  is  by  no  means  a  bad  form. 

The  following  formulas  ara  recommended  hy  the  British 
Pharmaceutical  Couference : 

TISCTUKA   FHOSPHOHI  (HJMPOSITA 


Phospliorus, 
Chloroform, 


ri.  XIJ. 
3  »J83. 


Plaoo  in  a  Rtoppcrod  bottlo  and  apply  the  heat  of  a 
water-bath  until  dissolved.    Then  add  the  solution  to 

EthyUc  Alcohol,   11.  j  xijss. 

Shake  well.  Thin  tinctui-*)  should  bo  preservwi  from  the 
light,  in  accurately  stoppi-red  bottles.  It  deteriorates  if 
long  kept.  Each  fliiidrachm  contains  ^  grain  of  phoe- 
phonis,  and  the  dose  is  fium  3  to  1-2  niiuims, 

KUXIR  PHOSPilOitl 

Compound  TtnctuTO  of  Phoaphonis,  fl.  |  iv, 
Grlycorin,  fl.  s  xvj. 

Add  the  tincture  to  the  glycerin,  and  shake  well.  This 
elixir  should  be  freshly  pi-epared  and  preserved  fi-om  the 
light  in  full  bottler.     Each  Hiiidnidim  contains  ^  grain 
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of  phoephorus,  aud  the  dose  is  from  15  minims  to  1  liuid- 
dnichm. 

[Preparations. — Elixir  Phosphori,  Vs  gf-  per  drachm ; 
Oteuin  Phosphoratam,  1  per  cent.;  Pilulw  Phosphori,  gr. 
yij;  Spiritus  Piiosphori,  0.12  per  cent.] 

Phosphates.— Phosphate  oC  calcium  maj  be  taken  as  a 
type  of  the  phosphates.  It  in  a  white,  ta8tele.<ts,  ottorle^ 
powdttr,  quite  insoluble  in  water.  Its  action  is  due  partly 
to  the  lirae  it  contains,  and  partly  to  the  phosphorus. 
It  is  an  important  constituent  o£  tlie  body,  and  plays 
active  part  in  tlie  formatiou  oE  bone  and  in  giving 
^aolidity  to  the  skeleton.  It  forms  the  first  basis  of  new 
tissues,  aud  "where  cell  growth  is  active  it  is  Jilways  found 
in  increased,  quantity.  In  animak,  fractured  bonus  unite 
more  speedily  when  phospliate  of  hmo  is  administered. 
It  ia  useless  to  give  it  in  lac^e  quantities,  for  its  dilfu- 
sion-power  is  small.  It  is  prot>ably  acted  on  by  the 
acids  uf  tho  stomach;  but  much  of  it  pfissci^  unaUercd 
into  the  intestines,  and  some  of  it  is  eliminated  with  the 
facee. 

PlKiinphato  of  lime  is  useful  in  tho  arupnila  of  young  and 
rapidly -growing  girls;  and  is  especially  indicati-'d  iu  the 
ease  of  womwn  weakenwl  by  child-hearing,  prolonged  suck- 
ling, orexceiisive  menstruatioa.  The  following  is  a  good 
formula  : 

Phosphato  of  Lime, 

Phosphate  of  Iron, 

Saochnratod  Carbonate  of  Iron.  &&  gr.  j. 

Sugar  of  Milk,  gr.  ij. 

To  make  a  powder.  One  to  be  taken  three  times  a  day, 
after  meals. 

[Pk.kParatio.ss. — Calcii  Phosphas  Prajcipitatus  ;  Forri 
Phoephas  SolubiUs ;  Sodii  Phosplias :  Syrupus  Calcii  Lac- 
tophosphatis,  gr.  1.48  to  :i.;  Syrupus  Forri,  Quiniria*  et 
StrychniniB  Phiwphatum,  F.  3  per  cent.,  Q.  3  per  cent.,  S. 
0.03  per  cent.  J 
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Hypophosphites.— The  hypophospliites  of  li 
sodium  are  tliu  ones  most  used.  When  IicattMl  to  rcducss 
they  ignite,  evolving  spoiitaneoiL'ily-inflammable  phosphu- 
retted  hydrogen.  They  hold  tlieir  jihosphonis  in  weak 
chemical  combination  :uid  prest^nt  5oii]e  of  the  therapeutic 
pn)])ertiraof  tlialdrug.  Tlieso  sulwtances  are  undoubtedly 
of  much  value  as  modicinal  agents,  cs]tociaIly  in  the  treat- 
ment of  consumption  ;  but  respecting  their  pharmacologi- 
cal action  it  is  difficult  to  meet  with  trustworthy  data. 

"Fellows'  Syrup  of  the  !Iyi>ophosphifces"  contains  the 
hypopliosphites  of  iron,  lime,  manganeso,  and  potassium, 
■with  three-quarters  of  a  grain  of  quinine  and  one  sixty- 
fourth  of  a  grain  of  strychnine  in  each  di-achm. 

The  following  f ornuilas  have  been  adopted  by  tho  British 
Pharmaceutical  Conference: 

UQUOK  nTPOPHOSPmTCM  COMPOSITCi* 

Hypophonphite  of  Calcium,  gr.  cccxx. 

Hypophospliite  of  Sodium,  gr.  cccxx. 

Hypopliosphite  of  Magnesium,  gr.  dx. 

Strong  Solution  of  Hynuphospliite  of  Iron,  fl.  3  vj. 
Hjrpophosphorous  Acid  (30  per  cent.).  fl.  3  PS. 

Distilled  Water,  a  Bufficient  quantity. 

Dissolve  the  hypophosphites  of  calcium,  sodium,  and 
magnesium  in  twelve  tluidounces  of  distilled  water ;  add 
thosolutiouof  liypophospliiloof  iron  and  the  hypophoflpho- 
rou8  acid.  FUtor,  and  make  up  to  one  pint  by  the  addition 
of  distilled  water. 

Each  fluidrachm  contains  3  grains  each  of  hypophos- 
phite  of  sodium  and  calcium,  1  grain  of  hypophosphite  of 
inagiiesium,  and  Ji  graina  of  hyjwphosphite  of  iron.  ^ 

Tho  dose  is  from  ^  to  3  drachms. 

SYKUl'CS  UYPOPUOSPfilTUU  OOMP08ITU8 

Quinine  (alkaloid), 
fttrychniiio, 

Hypopbosphoi-ons  Acid  (30  per  cent.). 
Strong  St)hition  of  Hyi>opho«phito  of  Iron, 
Dissolve,  and  add 
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Oj. 

grain    of  slrych* 


Hypophoepito  of  Calcium,  gr.  Ixxx. 

Hypopluisphite  of  MaiiKanese.       gr.  xl. 
Hypopluwithit*!  of  rotaKsium,       gr.  xl. 

ZHasolve,  filter^  and  add 

Syrup,  sufficient  to  piwiuce 

Mix.  Each  fluidmchra  cM.mtiiins  tJJ 
nine  and  i  grain  of  quinine.  The  doso  is  from  i  to  2  fluid- 
diocbms.  This  pi-oparation  ^rill  bo  found  useful  in  the 
treatment  of  phtbiHis  and  as  a  tonic. 

[Pbeparatioss. — Calcii  Hyjiopbosphis  ;  Porri  Hypophos- 
plds ;  Potassii  Hypophosphis ;  Sodii  Hyjiophosphis;  Syru- 
pus  Hypophosphitum,  Ciil.  4.5  iitr  cent.,  Pot.  1.5  per 
cent.,  Sod.  l.j  pcrcout.;  Syrupus  Hypophosphitum  cum 
Ferro,  1  per  ceat. 

ACIDS 

The  three  adds — hydrochloric,  sulphuric,  and  nitric — 
may  be  conveniently  considered  toguthi;r. 

Tbero  are  two  moiiiciual  pruparalioiis  of  hydrochloric 
add — tho  diluted  [containing  10  per  cent,  of  absolute  acid] 
and  the  dilutt-d  nitrohydnichloric  ;  two  preparations  of 
sulphuric  acid — dilutvd  Bulphuric  jicid  and  aromatic  sul- 
phuric acid  [tho  former  coutaiuing  10  por  cent,  of  abso- 
lute acid,  and  the  latter  30  per  cent,  of  the  official  sul- 
phuric acid,  partly  iti  form  of  ethyl-sulphuric  acid],  and 
two  preparations  of  nitric  acid — diluted  nitric  acid  [10  jwr 
cent,  of  absolute  acid]  and  diluted  nitrohydrocliloric  acid 
[4  per  cent,  of  nitric  and  IS  per  cent  of  hydrochloricj. 

Action. — Tho  fumes  of  all  these  acida  act  injuriously  on 
uiinial  and  vegetable  Ufe.  In  the  neighborlioud  of  manu- 
factoriea  where  cju-bonako  of  sodium  is  prepared  from  com- 
mon salt,  the  vapor  of  hydrochloric  acid,  if  not  condensed, 
destroys  all  vegetation  for  miles  around.  The  same  tiling 
oomrs  ia  the  extraction  uf  copper  from  pyrites;  the  manu- 
facture of  common  glass  bottles ;  in  brick  and  cement- 
burning,  and  in  some  other  trades.  Cases  are  recorded 
where  the  air  has  boou  so  fully  irapi-ogiiatc<l  wilh  fumes  aa 
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tu  iudtice  spasm  of  the  glottis  ia  casual  passers-by.  The 
daBtrut'tion  of  animal  and  vfgetable  life  by  this  inenns  is  a 
fnqiaciit  cause  of  ctmiphunf.,  uiui  often  leads  to  litigatioa. 
By  the  "  Alkali  Act "  [of  Great  Britain],  nianufactiirers 
have  to  condense  ninety-five  per  cent,  of  the  gas  which 
may  bo  produciid  by  tlio  mat«iials  uaed,  and  there  must 
not  be  muro  thau  a  fifth  o£  a  grain  of  gas  per  cubic  foot  of 
air  K>aving  the  works. 

All  the  members  of  the  group  have  a  strong  affinity  for 
alkalies ;  and  some,  such  us  sulphuiic  acid,  absorb  water 
with  avidity.  They  have  a  high  dilfusioo -power,  so  that 
they  pass  recidily  through  tiuimal  niembnuicsand  textures. 
When  applit^  to  the  skin  they  destroy  the  tissues  to  a  con* 
sidorable  depth  ;  penetrating  until  they  ai-o  ueutralized  by 
the  bases  with  which  they  come  in  contact. 

Sulphuric  acid  possesses  this  jiower  to  a  remarkable  de- 
gree, and  acts  as  an  escharotic,  destroying  the  tissue  with 
which  it  comes  in  contact.  Around  the  part  di-strovcd 
inflatuination  ensues,  and  an  escliar  (or  portion  of  dead 
tissue)  separates.  The  diluted  acids  act  as  astringents, 
uid  check  hiemon'hage  by  constringing  blood-veasels  ood 
coagulating  the  blond. 

Given  internally  acids  check  acid  mcretions  and  promote 
cUkaline  wcrefions.  This  is  the  key  to  their  action.  The 
saliva  is  alkaline,  and  acids  pi-omote  its  secretion — an  ex- 
planation of  the  use  of  acid  drinks  in  checking  thirst.  The 
gastric  juice  is  acid,  and  an  acid  given  before  meals  checks 
its  excessive  formation  aud  reheves  acidity.  Acids  given 
after  meals  ai<l  digestion,  not  by  increasing  the  secretion 
of  the  gastric  juice,  but  by  rendering  it  more  acid. 

A  consideratiuu  of  the  fact  that  weak  alkaline  flolutions 
— such  as  saliva — incn;a.sc  iho  secretion  of  the  gastric  juioc, 
affords  an  explanation  of  the  common  experience  that 
meals  which  are  well-oooked  aud  appetizing  are  easy  of 
digestion.  The  sight  and  smell  of  food  make  tlie  mouth 
water  and,  as  tlio  saliva  is  swallowed,  gastric  secretion  is 
stimiilnte<l.     We  liave  also  an  explatsatlon  of  the  com* 
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mon  use  of  vinegar  with  tho  view  of  reducing  obesity. 
The  viucgar,  taken  befoi-e  meals,  checks  secretion  <tf  the 
gastric  juice,  and  prevents  digestion  ami  assimilation.  A 
case  is  recorded  of  a  lady  who  hahitually  took  large  doses 
of  viiifgnr  in  this  way,  and  ultimately  died  of  emaciation. 
AciJti  are,  for  the  most  part,  ahsorhed  hy  the  stomach, 
passing  into  the  t)lrH)d  where  they  cnnihiiie  with  bases  and 
s«?i  frr-e  weakftr  acids.  Tiifir  action  on  tlie  blood-  tnust  be 
insutlicient  to  affect  its  reaction,  for  tissues  are  nour- 
ished only  by  blood  which  is  either  neutral  or  alkaline.  In 
rabbits,  death  may  ensue  from  abstraction  of  tho  alkalies 
of  tho  blood,  caused  by  the  administration  of  large  doses 
of  acids. 

Any  acid  which  escapes  into  the  intestine  is  neutralized 
by  the  biliary  and  pancreatic  socrotious.  The  bilo  being 
alkaline,  its  secretion  would  be  promoted  by  the  presence 
of  an  acid,  and  this  may  partly  explain  the  action  of  acids 
in  stimulating  thd  hver  and  rclioving  that  oi-gan  when 
congested.  In  the  same  way  they  promote  tho  flow  of 
intestinal  secretions.  It  is  probable  that  acids,  as  such, 
never  reach  further  than  the  duodenum.  If  absorbed 
from  tho  duodenum  they  must  pass  through  the  liver  on 
their  way  to  the  blood,  and  may  stimulate  its  tissues  in  the 
process. 

Acids  ar«  usually  wlitniuatt'd  by  the  kidneys  in  combina- 
tion with  ammonia ;  but  if  givon  in  large  doaea  they  in- 
crease tlio  acidity  of  the  urine. 

Acids — such  as  iiitrohydrochloric,  citric,  and  acetic — 
diminish  excretion  of  uroo,  a  fact  which  affords  ready 
explanation  of  the  tendency  of  young  and  acid  wines  to 
prodnoe  gout. 

Citric  and  tartaric  acids  have  the  same  action  as  the 
mineral  acids,  hut  hi  a  mildur  form.  Tbey  are  said  to  be 
refrigerant,  although  there  Ja  no  definite  evidence  that 
lliey  reduce  the  teiuperaturo- 

Citric  acid  is  used  Uk  making  artificial  lemon-juice,  the 
formula  for  which  is  : 
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Citric  Acid,  _        gr.  ccx. 

Fresh ]y-pru]>arod  Mucilage  o£  Acacia,      3  Uj. 
Sinn)le  Syruji,  S  i- 

Distilli'd  Wutei-j  I  vss. 

Diluted  hydrochloric  acid  in  frcquontly  proscribod  in  cases 
of  dyspepsia.  Givun  after  meals,  it  is  useful  in  cases  of 
atonic  <lysi>i;psi<i  and  Jifilps  digestion.  In  co&vh  of  acidity, 
where  sour  fluid  rpgurgitatc-s  into  the  mouth  aud  sots  the 
teeth  on  edge,  the  diluted  acid  should  be  given  before  meals. 

If  given  in  ten  or  flftpen-tninitii  doses,  it  can  be  made 
into  a  palatable  mixture  with  spirit  of  chloroform,  synip  of 
orange-peel,  and  tincture  and  infusion  of  gentian,  calumba, 
or  chiretta. 

Fii'cly  diluted  and  used  as  a  hath,  nitrohydi-orldoric 
acid  is  a  rubefacient  and  i-eddens  the  skiu.  Tlio  ordinary 
nitrohydriK-hloric  acid-bath  is  made  by  adding  a  poimd  of 
nitric,  and  a  pound  and  a  half  of  hydrochloric  acid  to 
tliirty  gallons  of  water.  It  is  very  of  ten  prescribed  in  cases 
of  chronic  jaundico  and  chronically  enlar^d  liver.  The 
fumos  given  off  aro  apt  to  irritate  tho  eyes  and  nose. 
This  makes  a  very  strong  bath,  and  smaller  quantities  of 
Ihoacids  aru  often  used.  Tlie  »poiige  and  t^^wels  sliould  he 
soaked  iu  water  contaiaiug  carbonate  of  sodium. 

Diluted  sulphuric  acid,  in  conjunction  with  sulphate  of 
magnesium,  sulphate  of  sodium,  and  various  arornatics — 
such  as  tincture  of  ca|wicuni  and  peppermint  water — Is 
useful  in  h^ad-poisoning,  by  forming  an  iu.solublc  Bait  in 
the  intestines.  This  is  a  stock -remedy,  in  many  hospitals, 
for  siunraer  diarrbrea.  It  is  inferior  to  a  saturated  solu- 
tion of  camphor  in  alcdhol  ;  but  as  it  is  usually  distributed 
to  all  comers,  it  probably  serves  a  useful  purpose.  It  is 
usually  given  in  the  form  of  a  mixture,  the  formula  for 
which  is  as  follows  .• 

Diluted  Sulphuric  Acid,  3  ij. 
Tincture  of  Opium,  3  i. 

Spirit  of  Chloroform,       3  jsa. 
Water,  to  5  viij. 

Dose,  two  table^pooufuls. 
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It  would  not  bo  difficiiU  to  improve  this  inixturo  without 
adding  to  tho  cxpt-iise.  In  tlio  firyt  place,  t^amphor  water, 
or  strong  peppermint  water,  might  bo  used  instead  of 
ordinarywatpr,  and  tincture  of  capsicum  would  bo  a  useful 
ingivdiwit.  The  cliJnnifoiTu  might  bi?  omitted  and  molas- 
ses be  used  a^'a  flavoring  agotit. 

Boric  Add,  or  Bomcic  Acid,  is  an  antiseptic,  disinfect- 
ant, and  deodorant.  It  does  not  check  the  peptonizing 
action  of  gastric  juice  or  of  the  pancreatic  secretion,  nor 
does  it  arrest  the  convei'sion  of  starch  into  glucose.  It 
checks  putrefactive  fermentation,  and  prevents  the  conver- 
sion of  al<:i)hoI  into  acetic  acid.  It  produces  little  or  no 
irritation  of  the  tissues — a  circumstance  which  rendei-a  it 
especiidly  useful  as  a  aui-gical  dressing.  The  ointment  is 
Iar:gely  employed  iu  the  treatment  of  wounds,  biu'ns,  and 
some  skin  dltieases — such  aHeczema.  As  a  dusting-powder 
it  is  useful  in  preventing  tlio  disagreeable  odor  arising 
from  decomposing  sweat.  It  rarely  fails  to  effect  a  cure. 
It  Is  largely  used  to  prevent  milk  fmm  turning  nour. 
The  question  lias  arisen  as  to  whether  this  addition  is 
harmful,  atid  it  h:is  been  suggested  that  small  doses  of 
boric  acid,  taken  systenntticfilly,  may  prove  injurious ; 
but  there  is  no  evidence  that  it  produces  any  prejudicial 
effect  on  the  animal  economy.  In  large  doses  it  would 
probably  act  as  a  gastro-iiitestinal  irritant. 

Boroglyccride  it!  mado  by  heating  together  ninety-two 
parts  of  glycerin  and  sixtytwo  parts  of  iKiric  acid.  It  ia 
said  to  be  a  definite  chemical  compound.  Its  solution  in 
water  is  a  powerful  antiseptic,  and  will  keep  milk,  fish, 
meat,  and  other  articles  of  food,  almost  indefuiitcly. 

In  the  treatment  of  flatulence,  due  to  acid  furmeutatton, 
the  following  mixture  will  be  found  useful : 

Boroglyceride,  3  es. 

Giycenn,  ;  ss. 

Spirit  of  Chloroform,     "l  xv. 
Synip  of  I^emon,  3  ss. 

Water,  to  J  J, 

IS 
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Borax  (the  biborale  of  sodinm)  is  a  powoiful  ilisinfect- 
ant,  quickly  destmying  all  forms  of  vegetable  life.  It 
exerts  a  sedative  effect  on  the  mucous  nit^mbmne  of  the 
throat  and  adjacent  parts  and  is  used  for  this  purpose 
in  the  forms  both  of  the  honey,  and  the  glycerin  of 
borax.  In  the  stoma«;h  it  plays  the  part  of  a  mild  al* 
kali  and,  being  readily  altsorbed,  increases  alkalinity  of 
the  blood. 

Wiiuii  is^iven  in  large  doses,  borax  produces  a  certain 
traiu  of  syiu|>toniB  to  which  the  tunu  "boririui"  hiis  been 
applied:  Intestinal  disturbance,  witli  nausea,  vomiting, 
and  anorexia,  is  common.  Dryness  of  the  sktu,  with  red- 
ncsa  and  inflammation  of  the  mucous  membrane,  is  next 
noted.  Tiiere  is  an  eruption  on  the  skin  which  may 
assume  the  fonn  of  gnhorrhoic  eczieiiia,  reddish  piitches 
which  desquamate,  or  papules  attended  with  much  itching. 
The  hair  is  dry  and  comes  off  in  large  quantities.  There 
is  general  weakness,  due,  partly,  to  the  toxic  effects  of  the 
drug  and  partly  to  the  anorexia.  In  severe  cases  albumin 
may  appear  in  the  urine. 

Of  late  horax  huA  been  used  in  epilepsy,  and  is  useful  in 
certain  castas  in  which  the  bromides  have  little  er  no  effect, 
or  are  badly  borne.  In  certain  cases  the  bromides  act 
when  borax  fails,  wliile,  in  another  class,  bera.\  is  useful 
where  bromides  foil  to  uSeet  any  beneficial  change.  Ap* 
parently  borax  does  most  good  when  the  epilepsy  is  assO' 
dated  with  gross  ut^anic  disease. 

It  has  some  action  as  an  enimeuagogue  and  increases  the 
contractile  ]>owor  of  the  uterus.  It  is  eliminated  by  ilie 
kidneys  and  incn.«s*'S  the  flow  of  uriue 

[pREPARATioxs.— Sodii  Boras ;  Glyceritutu  Boroglyceri- 
uuni,  31  per  cent.] 

Hydrocyanic  Add. — The  substance  used  in  medicine  is 
diluted  hydrocyanic  acid,  a  colorless  li(|uid.  easily  recog^ 
nizable  by  its  characteristic  odor  of  bitter  almond.  As  a 
rule  it  is  better  not  to  tasto  it.  Although  nominally  a  two 
per  cent,  solution,  it  varieti  much  in  strungtli,  some  speci- 
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mens  being  as  low  as  o.s  and  others  as  high  as  ^2  per  ecu 
fepepding  on  tho  mode  of  inaimfactnre,  the  k>ngth  of  time 
Aft  speamen  ha«  b««u  k«pt.  and  the  degree  of  exposure 
toligbt. 

The  leaves  of  the  common  cherry  laurel  {Prunus  lauro- 
terasuM)  owe  their  uctiviiy  to  the  pnissic  acid  thvy  contain. 
Iauz^  water,  ohtaincd  bj  distillation,  is  an  active  poison, 
and  many  deaths  hat'e  occurred  fioni  its  administration. 
It  ia  so  TaviaUe  in  strength  thjit  it  is  uiisititc'd  for  adniinis- 
tratMm  as  a  medicinal  agent.  {Essential  oil  of  bitter  almond 
also  o«-e&  iU  properties  Vf  the  pre^nce  of  pnissic  »cid.  It, 
too,  raneb  much  in  atrcn^^th,  tint  i.s  usually  ahout  four 
times  as  strong  as  the  dilut«d  acid. 

AcnoK.  — Pruasic  acid  is  fatal  to  all  forms  of  animal  and 
T^ptable  life,  and  even  preventH  d(H:om position  and  for- 
mentation.  It  acts  enei^etically  as  a  poi.son  by  whatever 
cfaaODcl  it  is  introduced  into  the  body.  Whether  it  ia 
swallowed,  dnipped  into  the  eye,  applied  t-o  wounds  or 
Ota,  or  inhal«l,  its  action  is  exerted  vrith  tremendous 
energr.  People  haTo  fallen  down  insensible  from  merely 
■ndHng  a  bottle  of  the  strong  acid. 

In  man  the  symptoms  appear  very  rapidly  indeed,  often 
in  a  few  geconds.  When  the  dose  taken  is  less  than  a 
fatal  one,  giddiness,  stiigfi^-riug,  iiiM.'n.sibillty,  and  loss  of 
motor  power  arw  quickly  noticed,  and  these  are  succeeded 
by  rioleht  gasping  for  breath,  panting  n^piration  and, 
perhaps,  tetanic  convulsions.  This  spasmodic  condition  is 
doe  lo  irritation  of  tho  ix-spii-atory  and  socall<.-<l  sixtsm- 
centres  in  the  medulla  oblongata.  When  a  fatal  dot;e  is 
laken,  the  patient  is  nearly  alw-tys  insensible  in  two  min- 
utes. The  poison  passes  rapidly  into  the  blood  and  is 
speedily  etiminated  by  the  breath,  so  that  if  life  can  be  ' 
raiiintained,  even  for  h.ilf  an  hotir,  recovery  takes  placo. 
The  symptoms  are  similar  to  those  of  asphyjcia.  excepting 
titst  the  blood  is  red,  and  that  artificial  respii-atton  will 
not  avert  death.  The  cause  of  this  asphyxia  is  not  certain, 
bat  it  is  known  that  hydiocyanic  acid  forms,  with  h^mo- 
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glohin,  a  special  compound  which  can  ttiko  up  oxygen,  hut 
parts  with  it  with  difficiilty. 

Hydrocyanic  acid  is  a  geutiral  protoplasmic  puisou  and 
quickly  aljolislios  tho  functioua  of  all  tissuos.  It  paralyzi?;* 
first  the  brain,  thon  the  cord,  and  finally  tho  motor  uei'v*c-5 
ami  muscles.  The  heart  sto[)s  in  diastole,  its  arrest  being 
duo  partly  to  tho  action  of  tho  poison  on  its  ganglia  and 
the  muscular  tissue,  and  partly  to  irritation  of  tho  central 
origin  of  tho  inhibitory  fibrea  of  the  vagus  and  of  the  vase- 
motor  nerves. 

In  fatal  cases  the  symptoms  usually  commence  iu  the 
act  of  swallowing  (or  at  all  events  immediately  afterward), 
and  their  appeaiance  is  rarely  delayed  l»eyond  one  or  two 
minutes.  The  question  is  often  discussed,  in  relation  to 
medicolegal  investigations,  as  to  whether  a  person  who 
has  swallowed  a  fatal  dose  of  prussic  acid  is  capable  of 
performing  any  voUintaiy  act,  and  the  reply  is  unliesitat- 
ingly  in  the  aflirniative,  for,  in  more  than  one  instance, 
the  patiunt  has  attempted  to  reach  an  antidote,  and  has 
oven  boon  hoard  to  call  out  loudly  for  hartshorn. 

Thekapei'tics, — In  small,  medicinal  duses  the  diluted 
acid  acts  as  a  sedatlvt;  to  the  mucous  membrane  of  the 
stomach,  and  is  not  uncommonly  given  in  conjunction 
with  bismuth. 

[Preparation.— Acidum  Hydrocyanicinn  Dilutum,  a  per 
cent.] 

AMMONIUM  COMPOUNDS 


That  which  is  implied  by  the  name  ammonia  is  a  solu* 
tion  of  the  gas  iu  water.  Such  solution  has  a  strong  alka- 
line reaction  and  combines  readily  with  acids.  Beiug 
already  an  aqueous  solution,  it  displays  but  little  affinity 
for  water,  but  has  a  high  dilTnsii  in -power,  and  readily 
penctrut^'S  the  cuticle,  destroying  the  tissues  with  which  it 
comes  in  contact  and  producing  a  slough  or  ulcer.  Ap- 
p]ie>(l  to  the  skin — say  in  tho  form  of  liniment — it  is  rnlie- 
facient  and  counter -irritant,  especially  if  tbt!  appUcatiou 
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is  prolonged.  If  a  piece  of  cotton  wool  is  dipped  in  strong 
ammonia,  placed  on  the  skin,  and  covered  with  a  watch- 
glass.  It  acts  as  a  vesicant,  producing  a  hlistor. 

When  inhaled — in  the  form  of  smelling  salts,  for  example 
— ammonia  sliiuulates  the  iiiucoub  membrane,  excites  the 
vflso-motor  centre,  heightens  blood-pressure,  and  increnaes 
rapidity  of  the  heart's  actiun.  It  is  a  powerful  stimulant, 
and  always  strongthons  the  foi-ce  and  frequency  of  the 
heart's  !>eat.  In  (rogs  the  ammoniutn  suits,  tu  small  doses, 
strengthen  ventricular  action ;  but  larger  quantities  de- 
stroy muscular  contract] hill ty.  In  the  stomach  auimoiiia 
eicites  a  sensation  of  warmth,  and  neutralizes  any  excess 
of  acid.  After  large  doses  there  is  an  increased  secretion 
of  mucus  which  may  give  rise  to  vomiting. 

Ammonia  is  quickly  absorlM-d  and,  presumably,  increases 
alkaliuity  of  the  Mood.  In  large  doses  it  interferes  with 
the  respiratoiy  function  by  its  action  on  the  i-ed  blood- 
corpuscles.  When  injected  hypodermically  in  lai^e  dost^s.  it 
gives  rise,  in  animals,  to  convulsions  and  spasmodic  I  treatb- 
ing,  due  to  irritation  of  the  Hpinal  cord  and  medulla.  Its 
influence  is  transitory,  for,  owing  to  its  high  diffusion- 
power,  it  is  speedily  eliminated,  partly  by  the  lungs  and 
poiHly  with  the  urioe,  being  partly  converted  iuto  urea 
from  contact  with  carlionic  acid  in  the  blood. 

Aromatic  Spirit  of  Ammonia,  although  nominally  a  prepa- 
ration of  the  carbonate,  with  fiiinnuuia  water,  etc.,  owes  its 
properties  as  a  stimulant  (and  to  some  extent  as  an  anti- 
8pasmo<lic)  chiefly  to  the  free  ammonia  which  it  contains. 

[pREPABATlOXS. — Aijua  Ammonia^,  10  per  cent,  of  the 
gas;  Aqua  Ammoni;w  Fortior,  23  per  cent,  of  the  ga.*) ; 
Liniraentuni  Ammonin',  33  per  cent,  of  Aq.  Ammoniae  in 
Cottonseed  oil ;  Spiritus  Ammonim  Aromaticum,  0  jwr 
cent,  of  Aq.  Amnion.  ] 

Solution  of  Acetate  of  Ammonium  is  the  ancient  spirit  of 
Mindererus,  and  was  named  after  Minderer  or  Miiidererus, 
who  was  the  first  to  use  it.  It  is  a  colorless  fluid,  aud 
should  bo  absolutely  neutral  to  test-paper. 
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Acetate  oE  ainmoDium  is  not  a  cardiac  fttimulaiit ;  but 
acts  as  a  vascuUir  stimulant,  dilating  tlie  blotxl-vessels  and 
equalizing  the  circulation.  It  prevents  the  congestion  of 
internal  organs  wliidi  tuight  ocair  8it  the  result  of  expo- 
sui-e  to  cold.  Whtrii  the  patient  is  kept  warm  it  acts  sxa  a 
diaphoretic,  promoting  the  action  of  the  skin.  Wlu-n  the 
body  is  cold  and  ]>eriitpiratioi)  is  not  easily  induced,  it  acts 
as  a  diuretic,  increasing  the  urinary  Qovr.  In  lai^e  doses 
it  ia  used  in  the  treatment  of  difficult  meniitruatiou,  and  is 
probably  an  enimenagogue. 

The  dose  commonly  reeommGndGd  is  from  two  to  six 
drachms;  but  as  much  aafour  ouuces  muy  be  given  at  a 
dose  with  Bufety. 

Carbonate  of  Ammonium. ^-This  salt  has  an  alkaline  reac- 
tion, smells  strongly  of  ammonia,  and  has  a  high  dilTusion- 
powcr.  Wlieninhaleditstimulatesthe  mucous  membrane, 
excites  the  vaao-motor  centre,  and  increases  blood-pressure. 
By  virtue  of  its  alkalinity  it  Ptimulatca  the  secretion  of 
gastric  juice,  by  which  it  is  neutralized  and  decomposed. 
Itetimulatoa  tbo  respiratory  centre,  and  acts  as  an  expec- 
torant. In  largo  doses  it  is  an  emetic,  acting  reflexly  on 
the  vomiting  centre.  lu  the  lower  animals,  when  injected 
under  the  skin  or  directly  iuto  the  circulation,  it  produces 
convulsions  accompanivJ  by  spasia  of  reapiration,  an  effect 
duo  to  its  acti'Mi  on  the  medulla  oblungala  and  spinal  cord. 

Carbonate  of  ammonium  is  one  of  the  constituents  of 
the  ordinary  smelling-salts  ust-d  for  cold  in  the  head.  It  is 
frequently  administered  iu  cases  of  chronic  bronchitis 
attended  with  difHcuIt  expectoration,  and  may  be  given 
in  conjunction  with  chloride  of  ammonium  or  iodide  of 
potassium. 

[PBEPARATION. — Spiritus  Animoniu.' Aromaticum,  S.4  per 
cent.  J 

Chloride  of  ammonium  or  sal-ammoniac  has  no  odor  of 
ammoni:!.  It  is  one  of  tho  salts  purified  by  sublimation. 
It  increases  the  secretions  of  all  mucous  membranes  and 
may  excite  catarrh.     Tbo  chloiides  enter  largely  into  the 
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composition  of  mucus,  and  the  chloride  of  anunooiam 
probably  acts  hj  suppU-ing  it  with  o»o  of  its  tuoet  impocw 
tant  constituent.  It  is  said  to  hasten  nutritivo  changM 
in  mucous  membranes,  and  to  favor  exMiation  of  epi- 
tbelium.  It  exerts  a  special  action  on  the  gastric  mu- 
cous membrane.  Having  a  high  diffusion -|>ower.  it  [lassee 
qnickly  into  the  blood.  It  d'jt.'S  not  reach  t)ie  intestiuee, 
and  does  not  act  as  a  purgative.  It  ia  not  decomposed  by 
tlie  gii^tric  juice,  and  does  not  act  as  a  stimulant  to  the 
h^art  or  influence  the  circulation.  It  is  not  given  in  syn- 
cope, nor  is  It  used  in  the  form  of  smelliug-saltK.  It 
incn;at>es  the  formation  of  glycogen  in  the  liver.  It  is  a 
nervu-tonic  and  is  largely  employed  in  the  treatmeat  of 
Deural^ria  of  the  face  and  in  sciatica.  Wlien  given  in  lai^ge 
doses  it  u-suully  act.s  promptly.  It  is  an  alterative,  and  is 
useful  in  rheumatituu  and  allied  affecUous. 

Cliloride  of  ammonium  is  not  oxidized  in  the  blood  and 
is  eliminated  completely  by  the  kidneys,  unaltered.  It 
increases  all  the  coustituents  of  the  urine  with  exception 
of  the  uric  acid,  which  is  slightly  dimiui^ed-  It  may  be 
detected  in  the  etaliva. 

Tlie  doi^  of  chloride  of  ammonium,  as  an  expectorant, 
is  ten  grains  three  timeii  a  day,  and  as  a  nervine  t<iiiic, 
forty  grains  three  timed  a  day.  It  is  freely  soluble  in 
^vatt^r,  and  its  bitter  taste  is  best  covered  by  fluid-extract 
of  liquorice. 

Nascent  chloride  of  ammonium  is  of  much  value  in  the 
treatment  of  chronic  bronchitis  and  winter  cough.  The 
fumes  are  generated  by  drawing  air  through  hydrochloric 
add  and  water  of  ammonin,  and  allowing  the  products  to 
mix.  Several  forma  of  apjwratus  have  bticn  devised  for 
this  purpose.  It  is  important  that  the  fumes  should  contain 
DO  free  or  uuconibined  acid  ;  but  it  ia  still  more  important 
that  they  should  contain  no  free  ammonia,  which  acts  as 
a  powerful  irritant  to  the  glottis.  I  find  it  a  good  plan 
to  put  a  few  drops  of  acetic  acid  in  the  wash-bottlo,  bo  as 
to  neutralize  any  excess  of  ammonia.     The  water  may  be 
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oolonxl  Aritli  a  little  tincture  of  litmus,  which  indicates  at 
A  gtance  tliu  pr(.':ivnc»  vf  ;uiy  uiicoinbined  alkali.  The 
nioiith|>iocc  should  be  f'urtiislicd  with  a  long  piece  oC 
imiia-rublier  tubing,  bo  that  the  patient  may  sit  back 
in  his  cliuir  nnd  inliatu  in  comfoii..  The  fumes  should 
bu  taken  wuU  luto  the  cbtist,  and  uot  moivly  into  tliu 
mouth.  It  is  often  desirable  to  medicate  the  fumes  in  vari- 
OUH  ways  by  adding  a  fi-w  droiw  of  terebene,  pinol,  or  oil 
of  euculyi)tu3  to  the  water  in  the  wash-bottle. 

The  chloride  of  ammonium  lozenges  of  the  Pharniaco- 
pooia  contain  two  grains  each.  Sucked  frequently,  they 
ara  useful  in  tlit^  early  stage  of  bronchial  catarrh. 

Tlio  following  is  a  useful  forranla  for  bronchial  catarrh 
and  the  early  stage  of  chronic  bronchitis  : 

Chlorido  of  Ammonium,  3  ij 

Fluid-extract  of  Liquorice,  jiij. 

Syrup  of  Wild-cberry,  3  ij. 

Syrup  of  Ipecacuanha,  3  iii. 

I  Water,  liij. 

A  teasp>onful  every  three  or  four  hours. 
Taking  it  all  round,  chloride  of  ammonium  is  one^of  the 
most  useful  remedies  at  our  dis[K>sal. 

POTASSIUM  COMPOUNDS 

'  Potassium— speaking  now  of  the  base  genendly— is  a 
protoplasmic  poison  which  destroys  all  structures  with 
which  it  is  brought  in  contactin  a  sufficiently  coucantratwl 
form — muscle,  nerve,  and  nerve<entre8  esiK-cially.  In 
small  doses  it  incnsisos  the  contractile  jwiwer  of  innscular 
tissue,  but  in  large  doses  it  aboHt^hes  ifcentirtOy.  It  induces 
spasmodic  contraction  of  the  niusctdar  tissue  of  the  frog's 
hejirt,  followed  by  paralysis.  Potassium  is  a  far  more 
powerful  paralyser  than  either  sodium  or  ammonium,  and 
this  is  the  explanation  of  the  preference  displayed  by  many 
pressrihers  for  iodide  and  bi"oraido  of  sodium  over  tho  cor- 
responding potassium  salts. 
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Potash,  as  an  alkali,  lias  high  dilTuBiou-power,  and  a 
etroug  affinity  for  water.  It  dissolves  nil;n>gcDous  tissues. 
In  tlu-  stomacli  it  increases  the  secretion  of  gostric  juice, 
and  it  is  absorbed  into  the  circulation  and  oonrertiisi  into  a 
carbonate.  It  iuci'eases  the  disintegration  of  the  uilro- 
genoiis  tissues. 

PiiUi-ssiuiii  salts  act  on  the  circulation  somewhat  like 
digitalis.  After  adnuoistralioa  of  large  doses  the  symp- 
toms noticed  are  niuHCuLir  weakness  with  dyspnoea  and 
convulsions. 

Wlien  a  salt  of  pot;isaium  is  adininiaterod  to  frogs,  the 
symptoms  first  noticed  are  loss  of  sensation  and  of  vol- 
untary and  reflex  action,  although  considerable  voluntary 
power  remains,  so  that  the  animal,  without  sensation  and 
without  reflex  action,  still  Iiopa  vigoi-ously.  The  mode  of 
action  of  potassium  salts  is  easily  explained.  Tliey  para- 
lyze all  nitrogenous  tissues.  They  have  an  equal  affinity 
for  all  protoplasms,  and  desti-oy  the  tissues  in  the  order  of 
their  vital  endowment.  They  aiTest  the  heart— not  fi-om 
any  specific  action  on  that  organ,  Imt  owing  to  tlieir  com- 
mon action  on  prott»])lasm.  By  arresting  circulation  they 
depress  the  reflex  action  of  the  cord,  and  impair  the  func- 
tions of  the  brain. 

Both  potash  and  soda  increase  the  excretion  of  uric  acid. 
Potash  rendore  the  urine  loss  acid  or  even  alkaline.  The 
amount  of  acid  excreted  with  the  urine  is  increased;  but, 
being  neutralized  by  the  base,  Jk  produces  no  acid  reaction. 

Tlie  action  of  alkalies  and  of  acids  on  the  siscretions  is 
easily  remembered  :  Alkalies  increase  acid  secretions  aud 
decrease  alkaline  eecretions.  Acids  increase  alkaline  secre- 
tions and  decrease  arid  secretions.  In  other  woi-ds,  an 
alkali  or  an  acid  chocks  the  formation  of  a  secretion  of  its 
own  reaction. 

[Pbbparations.  — Potassa  cum  Calce;  Potaasa  Sulphu- 
rata;  Liquor  Potassje,  B.S4  per  cent.] 

Bicarbonate  of  Potassium  has  the  usual  physiological 
action  of  alkalies.    In  the  stomach  it  increases  secretion 
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of  gastric  juice.  It  is  readily  absorbed,  and  probably  pro- 
motes alkalinity  of  the  blood.  It  i*  eliminated  by  the  kid- 
neys, readeaug  the  uriiio  alkalinw. 

Chlorate  of  Potassium.— There  is  much  difforence  of 
opinion  respecting  the  value  of  chlorate  of  potassium  as  a 
remedial  agent.  It  came  I:i  te  into  therapeutic  consideration 
as  compared  with  many  other  pirtassium  salts.  LautU-J  at 
first  as  aa  almost  uDlvcrsol  panacea,  it  was  quickly  con- 
signed to  the  limfto  of  dangerous  or  doubtful  drugs,  and 
fiiially  ciime  to  be  i-egarded  iw  uselessexcyplingasaprnvjly 
topical  nitfdicamcnt.  It  was  originally  employed  on  the 
theory  that  it  yields  oxygen  to  the  system  in  diseases 
in  which  the  blood  was  supposed  to  ho  deficient  in  that 
element.  When  it  was  diflcovered  that  it  was  eliminated 
uiichaiigod  in  the  urine,  this  tlieorj'  had  to  be  abandoned, 
and  those  who  wei-e  formerly  most  enthusiastic  in  its 
praise  ceased  to  employ  it. 

Actios. — Chlorate  of  potaasiura  increases  the  flow  of 
saliva — which  becomes  distinctly  acid— and,  if  its  use  is 
long  continued,  may  produce  ulceration  of  the  niu(xius 
membrane  of  the  month.  Its  beneficial  effect  iu  many 
throat  affections  is  due  to  a  local  antiseptic  action,  A 
small  (juantity  of  chloric  acid  is  set  free  from  the  base, 
and  this  nascent  chloric  aci«l  acts  as  a  disinfectant. 

Clilonito  of  potassium  passes  rapidly  into  the  circulation. 
In  the  blood  it  converts  the  liiL'nioglobin  into  nietha*mo- 
globin,  the  blood  assuming  a  chocolate  color  and  losing  its 
power  of  parting  with  oxygen.  The  corpuscles  swell  up 
and  pelinqoish  their  coloring  matter  to  the  liquor  san- 
guinis. There  is  no  evidence  that  the  salt  is  decomposed, 
or  that  it  gives  up  its  oxygen. 

The  urine  is  blood  stained,  and  contains  casts  p)u$^^ 
with  coagulated  blood.  The  sidt  is  eliminated  unaltered, 
and  may  he  detected  in  tlio  secretions  of  the  mouth. 

Smalt  dose«)  at  lirst  depress,  and  afterward  raise  the 
bloo<l-preasure  and  accelerate  tho  pulse.  Largo  doses  may 
arrest  the  i-espiratory  function  and  lower  blootl-pressure 
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without  raateinally  affecting  the  heart.  Large  doses  greatly 
improTe  the  appetite,  but  may  induce  inflammation  of  the 
mucous  membiune  of  the  stomacli  and  f^vi}  rim  tv  vomit- 
ing and  pui^ng. 

The  THERAPEUTICAL  use  of  chlorate  of  potassium  is 
chiefly  in  the  treatment  of  affections  of  the  mouth,  gums, 
throat,  and  wljacent  jjarts.  It  is  useful  in  salivation,  in 
ulcerative  stomatitis,  and  in  follicular  and  phagt^denic 
ulcerations.  A  saturateil  solution  of  the  salt  in  water 
fonns  a  good  gargle.  Dr.  Lloyd  Rol»erts,  of  ilaiichester, 
finds  that  the  lotion  is  useful  iu  the  teaHing  dryness  of  the 
mucous  membrane  of  the  throat  left  after  diphtheria. 

For  internal  administration  clilorate  of  potassium  is  best 
given  either  in  milk  or  with  someaiirated  water.  It  would 
be  safe  to  givH  from  a  dra<-liin  to  two  drachm»  three  tiine« 
a  day,  hut  death  has  rGsuitwlfroma  single  doso  of  six  hun- 
dred grains,  and  from  doaes  of  three  hundred,  administered 
on  four  successive  days. ' 

[Pkkparation. — Tnjchiaci  Potassii  Chloratis,  5  grs.] 

Bitartrate  of  Potassium. — Tliis  substance  is  commonly 
known  as  acid  tartrate  of  pottissiura  or  cream  of  tartar. 
It  has  a  low  diffusion-power,  so  that  very  little  passes  from 
the  st^nnacl)  into  the  blood.  It  ijlimulatos  themucous  nieni- 
tirane  (chiefly  of  tho  small  intostiao)  to  incieaaod  secretion, 
and  this  is  nut  merely  the  result  of  irritiition  or  osmosis, 
but  is  a  true  secretion.  There  is  likewise  an  excretion  by 
the  merabrauc  of  urea  and  of  othei"  waste  products.  There 
ifl  no  increase  of  peristalsis ;  but  when  acid  tartrate  of 
potassium  is  combined  with  a  drug  which  has  this  prop- 
erty, it  acts  as  a  powerful  bydragoguo  purgative. 

Wli(;n  tho  dose  is  too  small  to  excite  purgation,  thd  drug 

is  absorbed  from  the  intestines  and  passes  into  the  blood, 

where  it  is  converted  into  a  carbonate,  and  acts  as  a  diu- 

rttic,  increasing  the  secretion  of  uriue  and  rendering  it 

less  acid  or  even  alkaline. 

'(S«*  "Tlie  H<Mnr.Iial  and  FaUl  EfTcot*  ot  Chlomlo  of  PbtuMoi."  by 
A.  JaoOW,  in  the  Mi-diwU  Rooortl :  1979,  xv.,  WI-SH.] 
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Cream  of  tartar  is  ofloa  prescribed  iii  the  form  of  the 
haustus  iraperialis  or  imperial  drink,  wliich  is  largely  used 
for  febrile  patients.    The  formula  is : 

Bitartrato  of  Potasfiiuiu,  Z  i- 
Whit«  Sugar,  liv. 

Boiling  "W  ater,  Oj. 

[pRKPARATioy. — Pulvis  Jalapae  Oompositns,  Jalap,  85 
jMirts;  Pot.  Bitart.,  C5  parts.] 

Permanganate  of  Potassium.— This  salt  is  met  with  in 
the  form  of  pur|>le,  acicular  crystals,  which  are  readily 
BOluhlc  in  water  and  have  a  sweet,  astringent  taste.  It  is 
decom|)o9ed  hy  alcohol,  and  i»  a.  powerful  oxidizer,  giving 
off  oxygen  so  readily  that  if  mixpd  with  any  organic  or 
readily  oxidizable  substanco,  such  as  sugar,  syrup,  or  gly- 
cerin, the  mixture  catches  ftre,  or  may  even  explodo  spon- 
laucously.  Its  power  of  destroying  organic  niattcr  is  also 
shown  by  rendering  cobra-poisoji  iuert. 

Feriiiangaiiato  of  potassium  yields  ozone  [when  treated 
with  barium  dioxide  and  sulphuric  acidj,  and  is  largely 
ust'<l  as  a  ilifiiufectant  and  deodorizer,  although  its  sphere 
of  action  is  limited. 

TuERAPKirrics.— It  should  bo  administered  after  meals, 

ftlld  Irt)  followed  by  a  tumbler  of  water,  or  it  will  irritate 

the  9U>mach  and  opsophagas  and  cause  a  good  Avn\  of  paiu. 

It  is  used  with  much  success  in  the  treatment  of  amen* 

OTrho^a,  but  its  mode  of  action  is  uncertain.    The  dose,  in 

Buch  cases,  is  fmni  ono  to  two  grains,  thrt-o  times  a  day. 

A  solution  is  too  nasty  to  talce,  and  the  drug  must  be 

trivmi  either  as  a  pill  or  tablet.     If  the  pills  are  made  up 

with  a  fatty  substance,  and  taken  on  an  empty  slomach, 

they  produce  much  gastric  distu  rbance  attended  with  pain 

and  vomiting.    H,  however,  they  are  niaile  up  with  kaolin 

(i^.rcelain  clay),  and  given  immediately  after  meals,  they 

an-  iK-rfecUy  Baft'.     Some  physicians  seem  to  be  afraid   to 

t«Kribe  them,  and  always  oi-der  binoxide  of  manganese 

L^JLj  whidi  i«  non-irritating  and,  in  dosee  of  two  grains, 
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is  alnaost  equally  eftioaciows  in  establishing  the  menstrual 

Recently  it  has  been  introduced  as  aa  antidote  iu  cases 
of  poisoning  by  opiam  and  morphine.  It  has  long  been 
known  that  morphine  in  readily  oxiJiai'd  by  the  ponoan- 
gaoaU?.  the  latter  being  reduced  to  hydratod  manganose 
liidijde.  It  is  stated,  on  the  authority  of  Dr.  William 
JIi">ore,  of  New  York,  that  t!io  oxidization  of  morphine 
ren<lers  it  perfectly  innocuous,  depriving  it  eutir«ly  of  its 
toxic  properties.  It  was  thought  that  tho  pivsence  of 
albumen  iu  thestoniiu'h  wouUl  pirveiit  this  reaction,  hut 
it  was  found  that  tliu  pc-riiiuu^^anato  reduces  8ulpbut<!  of 
marfihine  iufimtely  more  rapidly  tliau  it  does  albuminous 
matter  ;  exliibiting  a  peculiiir.  selective  affinity  for  the 
morphiius  as  is  dciuoustrated  by  a  very  simple  experi- 
ment : 

A  Bolutiou  is  made  containing  two  hundred  and  fifty 
grains  of  white  of  egg  aud  ouo  grain  of  sulphate  of  mor* 
pbiae,  in  an  ounce  of  water.  To  tlii.s  is  added  one  grain  of 
permangaiuite  of  iKitassiura,  also  dissolvod  in  an  ounce  of 
water.  After  rapidly  mixing  tho  solutions  not  the  slightest 
trace  of  morphine  can  he  deteoteil.  It  appears  that  a  grain 
of  the  jxinuanganato  exactly  oxidizes  one  grain  of  mor- 
phine; but  it  is  better,  as  a  matter  of  prL-caution,  to  take  a 
grain  more  than  the  quantity  of  permanganate  absolutely 
necessary  to  neuti-alize  the  alkaloid.  Dr.  Moore— who 
Btottis  that  he  ia  extremely  sustuijitible  to  the  actiou  of 
narcotics— made  some  experiments  on  himself  which  are 
of  much  interest.  On  the  first  occasion,  after  a  light 
supper,  he  took  three  grains  of  sulphate  of  morphine 
followed,  half  a  minute  later,  by  four  grains  of  potassium 
permanganate  dissolved  in  water.  He  cx[>erienced  no  ill 
effects,  although,  from  \m  peculiar  susceptibility  to  the 
drug,  he  would  have  hei;n  affected  had  oven  an  eightli  of 
a  grain  of  morphine  been  absorbed.  On  amitlier  occasion 
betook,  two  hours  after  breakfast,  five  grains  of  sulphate 
of  morphine  in  an  ounce  of  water,  followed  almost  imme- 
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difttaly  by  oight  grains  of  the  antidote,  di8Bolv0d  in  eight 
ounces  «f  water. 

In  cases  of  poisoning  by  any  of  the  salts  of  morphine, 
from  oight  to  ten  graiuH  of  the  iiuriuanganate  nhouM  be 
dis3olvtid  in  a  pint  of  water  and  administered  at  once,  the 
dose  being  repeated  once  or  twice  at  intervals  of  Iiaif  an 
hour.  This  treatment  promises  well,  and  is  likely  to  be 
largely  employed,  especially  fi-oiii  the  fact  that  the  per- 
manganate, from  its  use  as  a  (lisiafoctant,  is  found  in 
many  households,  or  can  be  obtained  at  a  moment's  no- 
tice. Condy's  Fluid  is  a  two  per  cent,  solution,  so  that 
BD  ounce  of  this  in  a  pint  of  water  would  be  practically  the 
correct  dose. 

In  cases  of  poisoning  by  morphine  itself  {not  its  salts),  or 
by  op'nm  or  its  preparations,  it  would  bo  advisahio  to  add 
a  couple  of  toa.'?poonfuls  of  white  vinegar  to  the  antidote, 
BO  38  to  convert  the  morphine  into  a  soIiiUle  salt.  MTieu 
the  patient  in  )risen»ihle,  the  antidote  may  he.  introduced 
by  the  stomach-pump,  or,  better  still,  by  a  piece  of  nihber 
tubing  patwd  through  a  nostril  into  the  stomach.  The 
tube,  furnished  at  its  free  extremity  with  a  glass  funnel, 
can  be  readily  filled,  and,  by  depressing  its  extremity, 
can  be  made  to  act  as  a  siphon,  sn  as  to  wash  out  the 
stomach  every  few  tiiinutes.  As  morphine  after  being 
absorbed  is  again  eliminated  by  the  mucous  membrane  of 
the  stomach,  it  would  be  ^vell  to  give  a  weiik  solution  of 
the  antidote — say  a  grain  in  a  tumblei-ful  of  water — hourly 
for  some  hours,  even  whoa  all  the  opium  or  morphine  is 
supposed  to  have  been  rendered  inert. 

Permanganate  uf  i>otaftsiuni  exhibits  a  Biinilar  i^lectivo  af- 
finity for  esorineinthopresenceof  albumen.  Ou  the  other 
band,  it  exerts  no  oxidizing  effect  ou  atropine,  hyoscya- 
mine,  hyoscine.  cocaine,  aconitine,  voratrine,  pilocjui»ine, 
muscarine,  ciiffiMne,  or  phusphoruti.  Moreovc-r,  it  givoa 
up  its  oxygen  much  more  quickly  to  albuminous  nrntter 
than  to  strychnine,  oxalic  acid,  rolchicum.  or  hydro4"yanic 
acid.    It  is  thus  apparently  an  antidote  for  opium,  mor- 
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phfne,  physostigma,  and  eserine ;  bat  not,  so  far  im  ve 
kuow,  for  other  poisons. 

SODIUM  COMPOUNDS 

[Soda,  sodium  hydrateorcaastic  soda,  is  iiotiwed  inter- 
nally, lb)  official  proparatioDS  arc  :  Liquor  Soda;,  4.1  per 
cent.;  Liquor  Sodie  Chloratpe,  2.6  per  cent,  of  chlorine.] 

Bicarbonate  of  Sodium  has  the  ordinary  action  of  alkalies 
in  checking  alkfiliriM  and  increasing  acid  secretions.  If 
giren  before  meaJs,  it  aiignn^uts  the  flow  of  gastric  juice. 
It  passes  readily  from  the  stomach  into  the  circulation, 
and  increaiies  the  alkalinity  of  the  hliMjd.  It  iH  elimi- 
nated by  the  kidneys,  and  re-udem  the  urine  less  acid 
and  even  alkaUne.  The  effervescing  solution  of  soda  is 
eometimes  callt^  soda-water;  but  the  ordinarily  acce]>te<l 
,  soda-water  of  commerce  is  tiimply  a  solution  of  carbonic 
add  in  water  charged  under  pressure. 

[PBBFARATiONrt. — Mistura,  Rhei  et  Soda; ;  Trochisci  Sodii 
BicarlKJnati.s,  ^  graiiis.J 

Sulphate  of  Sodium,  or  Glauber's  salt,  is  a  purgative 
which  produces  watery  motions. 

The  common  saline  purgatives  are  :  Sulphate  of  sodium, 
sulphate  of  magnesium  (Epsom  siilt),  Hulphatt;  i>f  potas- 
sium, phosphatf!  of  Hc)dium,  tartrate  and  bitartrato  of  po- 
tassium, tartrate  of  potassium  and  sodium  (Rochelle  wilt), 
citrate  of  potassium,  citrate  of  sodium,  and  citrate  of  mag- 
neelura. 

The  essential  character  of  a  saline  cathartic,  which  en- 
ables it  to  act  80  much  more  powerfully  than  a  non-pur- 
gative salt,  seems  to  be  the  pos^eiiisiun  of  the  iKoiliarity  of 
bitterness.  A  bitter  substance  in  the  mouth  stimulates 
the  flow  of  saliva,  and  it  is  probable  that  a  bitter  sulistance 
in  the  intestines  stimulates  the  flow  of  the  succus  enteri- 
CDS.  The  projHTty  of  slow-difTusibility  is  an  important 
one,  for  whilst  tbo  bitterness  promotes  the  eecretion,  the 
slowness  of  diffusion  prevents  absorption  of  the  fluid. 
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Matthew  Hay  has  investigated  the  action  of  ealme  pur^J 
gatives— sulphate  of  so«liuin  crspecially— on  rabbits,  cats,] 
and  (logs.    Suli>hate  of  sodium  excites  an  active  secretion] 
in  th^  intestines,  probably,  for  the  most  part,  in  the  small! 
intestine,  the  excito-wjcretory  influence  of  the  salt  being! 
due  partly  to  its  bitterness,  partly  to  its  irritant  and  spe-f 
cifln  property,  and  not  to  osmosis.    Tlie  sftcretion  is,  in  the| 
main,  atnie  auccus  enterifais,  but  the  liver  and  pancreaaJ 
also  participate  in  the  action.    The  low-diffusibility  of  the' 
wilt   impedes  absoi-ption   of  the  fluid,  so   that  between 
stimulated  secretion  on  the  one  hand,  and  impeded  absorp- 
tion on  the  other,  there  is  an  accumulation  of  fluid  in  the  j 
canal.     This  fluid,  pai-tly  from  ordinary  dynamical  prin- 1 
ciples,  and  partly  from  gentle  stimulation  of   peristaltic 
movements  excited  liy  distension,  wends  its  way  along 
the  intestine  until  it  roaches  the  rectum  and  produces  i 
purgation.    As  the  intestinal  secretion  excited  by  the  salt 
contains  very  little  oi^nic,  as  compared  with  inorganic ! 
matter,  this  purgative  action  i-emoves  from  the  blood  more 
of  the  latter  than  of  the  former. 

The  action  of  these  drugs  depends,  to  some  extent,  on 
the  strength  of  the  solution  employed.    Thus  one  drachm 
of  a  purgative  salt,  well  dihite^  with  water  so  as  to  form  a 
2J  per  cent- solution,  produced  activo  purgation  iu  a  rabbit, 
whilst  twice  that  dose,  administered  in  the  form  of  a  20 
per  cent,  sohition,  produced  no  effect  when  administered 
to  a  rabbit  which   had  been  for  some  days  on  a  water- 
restricted  diet.    As  a  rule,  the  more  dduto  the  solution  tho 
more  prompt  the  effect.    Sulphate  of  sodium  will  not  pro- 
diiw  catharsis  if  given  iu  a  concentrated  form  and  when 
little  or  no  water  is  taken  with  the  food  for  some  hours 
previously.      In  udditi<m    to  l>eirig  a  |>()wcrful  intestinal 
■Unmlant  it  is  also  a  powerful  hepatic  stimulant.    This  ts 
of  much  importance  in  the  BelecUon  of  a  purgative  water. 
Uhaa  been  fouud  by  analysis  that  in  10  Troy  ounces  there 
att,  ia  Carlsbad  water  tSpnidel),  19.9  grains  of  sulphate  of 
wiuB ',  in  Friedrichshall  water,  46.5  grains,  and  in  Huu* 
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jzdi  JanoR  water,  frora  122  to  173  grains.  The  Hunyndi 
Janos  is  ciearly  the  best  hepatic  stiniulnnt.' 

When  injected  into  the  blood,  sulphate  of  sodium  excites 
no  intestinal  Bocrvtion,  and  does  not  act  as  a  purf;ative. 
It  hns  no  toxic  action.  The  uormal  conatitucuts  of  the 
arino  are  not  affected  in  quantity  bjr  the  salt. 

Hunyadi  Janus  water,  taken  in  the  morning  before 
bwakfast,  iB  an  excellent  laxative.  It  should  be  mised 
with  an  equal  quantity  of  boihng  water  and  sipp*Kl  slowly 
whilst  dressing.  Itsbittuniess  is  by  no  means  disagreeable, 
and  many  people  soon  a<'quire  a  liking  for  it.  Its  great 
advantage  in  the  pn*niptiiess  of  its  action.  There  is  one 
completo  evacuation  of  the  bowelB  without  griping  or 
straining,  and  theni  is  no  further  tnmble  during  the  rest 
of  the  day.  Ii  stimulate*  the  liver  to  fiction,  and  improves 
not  only  the  appetite  but  the  digestive  powers.  The  doso 
can  be  regulated  to  a  nicety  and,  when  once  the  action  is 
eetabljaheda  there  need  be  no  fear  of  any  loss  of  effect. 

It  is  admirably  adapted  to  the  requirements  of  middle- 
men who  load  a  sedentary  Ufe  and  are  precluded  by 
the  nature  of  their  oocujiatioiis  from  taking  much  active 
exercise. 

CALCIUM  COMPOUNDS 

Carbonate  of  Calcium  or  lime  is  of  considerable  interest 
to  the  phaiTnacologist.  Having  but  little  difFusion-power, 
Its  action  on  the  skin  is  slight.  In  the  form  of  caustic- 
lime  it  withdraws  wat<;r  from  the  tissues  aud,  to  some 
extent,  destroys  them,  although  only  superficially.  Lime- 
j^ water,  or  caibonate  of  hine,  aijplied  to  the  abraded  skin, 
lastnngeut  and  checks  excessive  discharges,  probably  by 
'combining  with  albumin. 

Lime  neutralizes  any  excess  of  acid  in  the  stomach  or 
intestinos.    It  is  hut  slowly  absorbed,  and  passes  into  the 

['  ■'  .\peDta  wnter,"  from  Ihe  Uj  Ilun.TBdi  vpringH,  in  BudapetiC,  whence 
tbc  Hunyadi  JatKW  ccmes,  }iaa  recently  ln-eti  iutrD<luoF4t,  nnil  (n  rt-putnl  to 
(x>Dtuin  about  130  gnuns  ot  «uli>luit«  of  todiiua  in  o«cb  IS  ouucvn  o( 
tb»  waUr.j 
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blood  only  in  small  quaniitics,  althou^li  sufficient  is  taken 
up  Ui  |in)rtioU>  imtriUniial  cliangcs.  It  in  an  essential  ron- 
etitncnt  of  both  hard  and  soft  tissues  of  the  body,  including 
the  muscles,  nervea,  and  hones.  Wherever  there  is  active 
growth,  lime  salts  are  pi^esent  in  excess. 

Lime  exerts  a  digitalis-action  on  the  hejirt.  When  the 
proportion  o£  Hine  present  is  deficient  the  contractions  are 
weak,  but  whtm  the  qniuitity  is  increased  they  become 
powerful.  It  is  oUminated  by  the  intestin&s  and,  t4>  some 
extent,  by  the  kidneys,  for  the  lu'ine  becomes  alkaline 
when  it  Ih  adniiniHtered. 

Chloride  of  Calcium  is  frequently  given  in  phthisis  and 
in  the  wasting  discasos  of  childi-cn,  adminwtered  in  doses 
of  from  twenty  to  thirty  gniiiis  three  times  a  day.  It  is 
freely  soluble  in  wjitur,  uud  the  solution  may  be  flavored 
with  glycerin. 

[pRKPAHATiONS.— Liquor  Calcis,  17  per  cent. ;  Linimen- 
tum  Calcis,  6y  per  cent,  each  of  Liq.  Cal.  and  Linseed 

oa] 

MAGNESIUM  COMPOUNDS 

The  term  magnesia  may  be  taken  to  include  magneeia 
ponderosa  or  ht-avy  magnesia,  and  magnesia,  sometimes 
call«l  light  calcined  nuignesia.  The  two  varieties  differ 
only  in  their  consistence-,  light  magiiusia  being  three  and  a 
half  times  as  bulky  m  the  heavy  form. 

Magnesia,  when  introduced  into  tbo  stomach,  acts  as  a 
direct  antacid,  neutralizing  the  acid  with  which  it  comes 
in  contact.  Some  of  it  is  convert^  into  a  chloride  ;  but 
it  has  a  low  diffusion-power,  and  but  little  of  it  is  taken 
into  the  circulation.  The  greater  |>art  passes  along  the 
intestines  unaltered.  The  chloride,  thus  formed,  is  prob- 
ably discomposed  by  bile  in  the  intestines,  and  converted 
into  an  oxide.  This,  by  the  action  of  carbonic  acid, 
becomes  first  a  carbonate  and  then  a  bicarbonate,  which 
acts  as  a  laxative  and  slight  apt^rient. 

When   magnesia  is  taken  iu  largo  quantities  there  ia 
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a  risk  of  its  forming  concretions  in  the  inteetinen.  It  is 
eiiniinatedciiiefly  with  thoffpces ;  Inita  portion  is  absorbed, 
and  combines  with  uric  acidand  urates,  rendering  the  ui'iue 
alkaline. 

[PREPA RATION'. — PulvLi  Khei  Composita,  C5  jwr  cent.] 

Sulphate  of  Magnesium.— Thi>  action  of  this  usoful  medi* 
Cintj,  commonly  known  as  Epsom  salt.  is.  in  some  re»|)ects, 
[similar  to  that  of  sulphate  of  sodium.  It  is  a  more  active 
Lpui^ntiTe,  a  property  attnlmt.ibU?,  probably,  to  its  greater 
d^^ree  of  bitterneHs.  It  only  slightly  stimulates  peristaltic 
action  of  the  intestine,  so  that,  if  given  alone,  a  portion  of 
the  fluid  secreted  may  be  reabsorbed. 

Rutherford  has  shown  th:tt  it  is  not  a  hepatic  stimulant, 
and  that,  in  purgative  dones,  it  diminishes  tho  socrotiou  of 
bile.  In  this  i-espect  it  differs  markedly  from  sulphate 
of  sodium.  The  best  aporieut  saline-water  is,  therefore, 
that  wliich  contains  thu  laigOBt  percentage  of  sulphate  of 
sodium. 

In  the  "  black-draught "  sulphate  of  magnesium  is  com- 
bLue<l  with  benua,  which,  by  stitnulatiiig  the  muscular  coat 
of  the  bowel,  increases  its  purgative  action. 

When  injected  into  the  circulation,  it  acts  as  a  powerful 
toxic  agent,  paralyzing  first  respiration,  andthen  the  heart. 
It  ulx>lishes  stiiiiULtion,  and  paralyzes  thu  seusory-motor 
refloxcentrcs. 

When  absorbed,  it  acts  as  a  diuretic  if  the  surface  of  the 
body  is  exposed,  but  as  a  feeble  diaphoretic  if  the  patientis 
kept  warm. 

The  bitter  taste  of  Epaora  salt  may,  to  some  extent,  be 
ooveivd  by  the  addition  of  coffee  or  symp  of  coffee  to  the 
6olution ;  but  possibly  this  addition  may  impair  its  useful- 
ness as  a  purgative. 

Tlie  ettervesceut  sulphate  of  magnesium,  or  effervescent 
Epsom  salt,  though  unofficial,  is  a  useful  preparation,  and 
forms  a  pleasant  saline  purgative. 

[PRF.PARATION.— lufuaum  Seiiuffi  Conipositum,  12  por 
cent.J 
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There  are  serwal  kinds  of  alum,  potash-alum,  a  aulphat©* 
of  aluminum  and  potassium,  being  tho  only  one  '\N'hich  is 
■  official  in  the  United  States.  Di-ie<l-alum  is  a  potash-alum 
deprived  of  its  water  of  crystalli/jilion.  Tbeitj  is  no  prepa- 
ration for  intoiiial  adniinistiatioD,  but  glycerin  of  alum, 
a  solution  of  alum  in  glycerin,  [is  official  in  the  British 
PhaiTiiacopttfia,  and]  is  used  as  a  local  application. 

AJum  is  employed  chiefly  as  a  topical  astringent.  It 
precipitates  albumen  and  gelatin,  and  acts  as  an  astringent', 
in  virtue  of  its  capacity  to  unite  with  and  coagulate  albu- 
min. When  applied  to  the  nnhniken  skin  it  exei-ts  no 
effect;  but  when  it  comes  in  contact  xvith  the  albuniiu 
of  pus,  mucus,  or  of  the  tissues  themselves,  it  foi-ms  aji 
impermeable  layer  and  itrotects  the  parts  from  air.  In 
addition  toils  protective  action  it  ia  a  styptic,  arresting 
the  flow  of  blood  from  abraded  surfaces  or  ruptured  blood- 
vessels. 

Dried-alum  abstractB  water  from  the  tissueii  and  is  a 
sUght  caustic.  Tlio  part  should  bo  wiped  dry,  so  that  the 
alum  may  exert  its  full  action. 

Alum  pyfisesses  some  power  as  an  antiseptic.  It  exerts 
a  bracing  or  astringent  action,  as,  for  example,  when  used 
iu  the  form  of  u  gargle  in  retuxed  som  throat.' 

In  tho  stomocli,  alum  coagulates  tho  albumin,  con- 
striugos  tho  mucous  membrane,  and  arrests  tho  digestive 
process.  It  is  an  emetic,  acting  topically,  that  is  to  say, 
reflexly  on  the  vomiting-centre.  In  large  doses  it  may 
give  rise  to  gastro-onteritis.  It  chocks  secretion  from  the 
mucous  membrane  of  the  intestine,  and,  by  rendering  the 
fit'ces  harder  and  more  difficult  of  expulsion,  cause-s  con- 
stipation. It  is  absorbed  frum  the  stomach  and  intestine, 
but  only  in  small  quantities.  Ttici-o  is  no  evidence  that  it 
exerts  any  astringent  action  on  the  luiig!<,  kidneys,  or  other 
oi:gans,  although  it  is  frequently  pi-escribed  iu  the  treat- 

>  [Acoording  Ui  Prtrfiwior  Abhutt,  of  the  Npw  York  ColIoKeor  Dvntivtr;-, 
vue  ot  alum  ia  tbo  mouth  i»  «|tt  to  rcnilcir  toL-tli  vary  brittlv.] 
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ment  of  the  uight-sweating  of  phthisU.  It  is  elimiuuU»l 
■with  the  faxes,  which  it  i-emiers  odorless. 

Alum  -tt-as  at  one  time  largely  employod  as  an  adulterant 
for  bread,  being  used  to  give  a  whiter  color  to  the  flour. 
It  produced  indigestion  and  coustlpution,  and  Ivsi^ned  the 
nutritive  value  of  tlie  brfad  hy  couibiuiug  with  tlic  phos- 
phoric acid  [of  the  phosphates]  and  rendering  it  insoluble. 
It  is  probable  that  alum  is  not  so  largely  used  by  bakers  as 
formerly;  but  as  much  as  forty  grains  have  been  dettxted 
in  a  four-pound  loaf. 

[PREPABAnoN.— Alumen  Exsiccatum.] 

ZINC  COMPOUNDS 

Oxide  of  Zinc  is  a  sedative  to  thu  bkia  and,  mixed  with 
Btarch,  is  frequently  used  as  a  dusting- powder.  The  only 
preparation  of  the  oxide  is  the  ouitrnent  made  with  ben- 
zoated  lard. 

The  oxide  is  but  slightly  soluble  in  gastric  juice  unless 
much  acid  is  present ;  but  some  of  it  must  he  absorbed,  as 
evidenced  by  its  astringent  effect,  especially  in  checking 
night  sweating  of  phthi^^is,  for  which  it  has  been  ao  long 
used  that  the  origin  of  the  treatmcut  is  lost  in  obsairity. 

As  far  back  as  1S37,  Dr.  Basse,  of  Berlin,  recorded  the 
case  of  a  man  who.  after  taking  twenty  grains  of  the  drug 
daily  for  some  niuitths,  for  epilupwy,  became  cold  and 
shrivelled  and  his  skin  like  parchment.  Some  yeai-s  later 
Dr.  Kobort  Dickson,  of  the  Hospital  for  Consumption,  at 
Brompton,  again  noticed  its  property  of  drying  the  skin 
in  the  case  of  patients  to  whom  he  admiuiHtenid  the  drug 
asa  general  tonic  and  for  diarrhoea,  and  this  induced  him 
to  give  it  with  a  view  of  checking  nocturnal  perspirations. 
The  treatment  was  aUuded  to  iu  a  lecture  deUvered  by  I>r. 
TheophiluB  Thoiupsou,  iu  1851,  since  when  it  has  been  very 
generally  employed,  although  it  has,  to  some  extent,  been 
superseded  by  more  recent  introductiouB. 

The  oxide  does  not  produce  emesis.  Its  other  actiona 
are  identical  with  those  of  the  sulphate. 
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Calamine,  an  impure  oxide,  or  a,  mixtxire  of  oxide  and 
carbonate,  is  employed  for  the  same  purpose,  especially  in 
Uieform  of  a  lotion. 

Tlio  following  is  a  useful  npiilicatioii  for  the  face.  It  is 
cooUiig,  and  affords  great  relief  in  cases  of  eczema  and  aciie: 

OiOamiuc,  3  vi. 

Oxide  of  Zinc,  3  iij. 

Grlyci-riii,  I  ss. 

Eldet-flower  Water,      3  iv. 
Rose  Water,  to  O  ss. 

The  lotion  is  to  be  dabbed  on  the  face  with  a  small 
sponge  and  allowed  to  dry,  superfluous  powder  being 
du8t«d  off  with  a  soft  pocket-handkerchief. 

In  cases  of  nasai  catarrh,  coryza,  and  polypus,  the  fol- 
lowing ]K>w(ler  is  excellent : 

Dermatol,  3  iv. 

Oalamiue,  3  iv. 

Oxide  of  Einc,  3  iv. 

Boric  Acid,  to  J  ij. 

The  ingredients  should  be  finely  powdered  and  inti- 
mately mixed.  It  nhould  bo  used  three  or  four  times  a  day 
with  an  insufHator. 

The  ordinary  dusting  powder  consists  of  one  part  of 
oxide  of  zinc  lutd  two  of  ix>wdurod  starch. 

Demutot  is  not  official.  It  is  a  basic  gallate  of  bismuth, 
and,  in  ad<Iitioii  to  buiug  an  astringent,  is  an  antiseptic. 

Oxide  of  zinc  pillt^,  used  for  checking  tlio  sweating  of 
phthisis,  contain  two  aud  a  half  graius  in  each,  and  are 
made  witii  extract  of  liquorice.  Extract  of  belladonna  is 
often  added,  but  there  seems  to  bo  no  object  in  employing 
two  active  drugs  when  one  will  do.  Two  pills  at  bedtime 
will  check  the  sweating. 

LPKEi'.MtATios.— Unguentuni  Zinci  Oxidi,  2<i  percent.] 

Sulphate  of  Zinc  is  met  with  in  tho  form  of  email, 
acicular  crystals,  almot^t  identical  in  shape  with  those  of 
sulphate  of  niagneeium.     It  is  slightly  efiloresceiit,  and 
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freely  soluble  in  water.  When  upplietl  to  abraded  skiu,  it 
coagulates  albumin  and  contracts  the  Mood- vessels.  It 
is  an  astringent  when  applied  to  mucous  membranes,  and 
lessens  discharges. 

Sulphate  of  zinc  act8  as  a  speedy  emetic,  producing 
rapid  evacuation  of  the  .stomach.  This  action  is  due  (Ktrtly 
to  the  topical  effect  on  the  stomach,  and  partly  to  stimula- 
tion of  the  TomitingKientre  in  the  meduDa -oblongata  after 
absorption.  It  acts  equally  well  an  an  emetic  when  in- 
jected into  the  circulation.  lis  action  in  this  case  must  bo 
chiefly  on  the  vomiting  centre,  but  probably  some  of  the 
drug  is  excreted  by  the  mucous  membrane  of  the  stomach 
and  actg  locally. 

Zinc  is  not  deposited  in  the  tissues  in  the  same  manner 
or,  at  all  events,  for  so  limg  a  period,  as  mercui^,  lend,  or 
copper.  It  is  eliminated  partly  with  the  urine  and  partly 
with  the  fiBces.  It  is  proliable  that  much  of  the  sulphate 
is  absorbed  by  the  stoniach,  and  then  eliminated  by  the 
mucous  membrane  o£  the  intestine,  and  with  the  bile. 

TuEiiAPBUnos. — Sulphate  of  zinc,  after  absorjition,  acts 
as  a  nerve-tonic,  and  is  largely  employed  iu  many  affec- 
tions of  the  iK'i-vous  system.  Tolerance  is  soon  estab- 
lished, and  large  dosos— aa  much  as  forty  grains  three 
times  a  day — may  ho  taken  without  inducing  nausea  or 
vomiting.  It  is  used  in  diarrlitea  ;  but  its  astringent  effect 
must  be  exerted  chiefly  on  the  up[>er  part  of  the  intestine, 
for  in  its  progress  through  the  intestinal  tract  it  is  soon 
converted  into  an  insoluble  sulphide. 

The  prolonged  use  of  nioilicinal  doses  of  the  zinc-salts 
may  induce  a  condition  sunilar  to  chronic  saturnism.  Zinc 
colic,  analogous  to  lead  colic,  sometimes  occurs.  The  chief 
sym|»U)m6  are  constiiKition,  vomiting,  prostration,  and  a 
moUiUic  taste  in  the  mouth.  There  is  a  malady  known  as 
"  brassworkers' disease  "  ;  but  it  is  not  clear  whether  the 
Bjrmptoms  are  duo  to  zinc  or  copper,  both  uf  which  enter 
into  the  composition  of  brass. 

The  dose  of  sulphate  of  zinc,  as  an  emetic,  is  twenty  or 
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ias ;  and  a  good  formula  for  an  emetic  dr: 
is:  Sulphate  of  zinc,  thirty  grains;  powdered  ip^cacuanlui, 
fifty  grains  ;  To  be  taken  in  water.    It  is  far  less  active^ 
thai)  apoiuorpliiue. 

Sulpliato  of  zinc,    in   two-grain  doses,    will  check   the 
iiiglit  sweating  of  phthisis;  but  the  oxide  is  usually  om-: 
ployed  for  this  purpose. 

The  ordinary  red-wush,  employe<l  in  some  lioHpitals  as  al 
dl'ossing  for  wounds  and  indolouL  ulcere,  is  composod  of; 
sulphate  of  zinc,  twenty  grains  ;  compound  tincture  of  j 
lavender,  two  drachms,  und  water,  to  half  a  pint. 


SULPHATE  OF  COPPER 

Thi»  salt  is  coramouly  kuowu  as  blue  stoue.  or  blue 
vitriol.'  It  is  in  the  form  of  large,  azure-b!ue  crystals, 
which  have  a  styptic  taste,  are  slightly  efflorescent,  and 
dissolve  freely  in  water.  It  is  astringent;  when  appiit^d 
to  denuded  Biirf.ice6  it  coagulates  albumin,  constringes  the 
blood-vat^aeis,  and  covers  the  part  with  a  pellicle  which 
protects  it  from  contact  with  air.  If  the  appHcation  is  a 
strong  one,  it  may  act  as  an  irritant  and  produce  jjiain  and 
smarting.     It  is  a  mild  caustic. 

Id  the  mouth  it  combines  vrith  albumin,  precipitating  iti 
more  or  less  completely.    Given  by  the  stomach,  it  acts  a^ 
on  emetic,  producing  oue  copious  evacuation  uiiattendedj 
with   much  nausea.      It  exerts  its  action  paitly   on  the 
stomach  and  partly  ontlie  vera  iti  tig-c(»utre.    ItactsetiuaUy 
well  when  injected  into  tlio  circulation,  acting  dii-eclly  on  | 
the  vomiting -centre,   and  also  on  the  stomach,  by  the 
mucous  membrane  of  which  it  is  partly  ehminated.     It  is 
absorbed  from  the  stomach,  and  e:xertsa  tonic  and  astrin- 
gent ]u:tinn  on  the  tissues.    It  promotes  a.ssirailationand 
acts  as  a  tonic.     It  is  excreted  by  the  kidneys,  and  nleo  by 
the  intestines,  appearing  in  the  faeces,  which  it  turn.<i  black. 

'Sulpliute  of  Icon  b  valltrJ  "t;Ti?en  vitriol,"  wliiht  §iitpluit«  of  zlno  is 
'■  whlw  vitriol." luid  the  pormlnr  aaine  for  sulphurio  aoid  is  "  oUo(  ritriol." 


COPPER  HULPHATR — StLVER  STTRATH 


201 


T(  taken  for  some  timo  it  produces  colic  with  alternate 
constipation  and  diarrhoea.  It  may  cause  paralysis  of  the 
■'extensor  musclBH  of  the  arms. 

People  who  work  in  copper  mines  are  liable  to  a  peculiar, 
grwenish  coloration  of  the  hair.  The  beard  and  moustache 
are  first  affected,  and  then  the  hair  of  the  scalp.  Copper 
can  be  detected  in  the  hair  chemically,  and  under  a  micro- 
scopic tho  coloration  is  seen  to  be  uiiiformty  di.stributed. 

Sulphate  of  copper  is  prescribed  in  cases  of  obstinate 
diarrhoea— such  as  that  of  phthisis  or  of  enteric  fever. 
The  do«e  should  not  exceed  a  quarter  of  a  grani,  and  it 
may  be  given  in  a  pill  with  a  quarter  of  a  grain  of  extract 
of  opium.  At  one  time  copjwr  salts  were  used  in  the  treat* 
m*nt  of  choral,  epilepsy,  and  other  diseases  of  nervous 
origin  ;  bnt  of  late  they  have  given  place  to  other  and 
better  remedies. 

Copper  is  frequently  used  to  nolor  canned  peas  and  other 
Tegetables,  and  often  in  such  quantities  as  to  be  distinctly 
prejudicial  to  the  consumer. 

NITRATE  OF  SILVER 

Nitrateof  silver,  when  apphed  to  the  skin,  acts  an  a  caus- 
tic i  but  it  has  little  power  «»f  penetration  and  cannot 
destroy  the  tissues  to  any  depth.  Upon  the  denuded  skin 
it  fonns  a  protective  film  or  covering,  contracts  the  super- 
ficial blood-vessels,  and  acts  as  a  local  astringent.  In  the 
mouth,  it  exerts  au  astringeut  action,  and  is  converted  into 
an  albuminate-  In  the  stomach,  it  acts  as  an  irritant, 
unless  there  is  sufficient  albumen  present  to  arrest  its 
action. 

It  is  absorhod  int<>  the  blood,  partly  from  tho  stomach 
and  partly  from  the  intestines,  in  the  form  of  a  double 
chloride  and  albuminate. 

It  is  eliminated  slowly,  ao  that  if  adniiuistertwl  continu- 
ously it  may  produce  tho  conditions  to  which  the  term 
aigyria  is  applied.    The  gums  show  tho  earliest  indication 
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of  this  rtnulitioii  by  a  blue  liiif,  which  is  darker  than  that 
wlui-h  is  [utMhictHi  by  lead.  Nuxt,  thp  lanulje  of  the  nails, 
thofveluills,  ;iu(l  thu  skin  of  the  face  aud  bandsare  afFect^d. 
Thi«<Iisi\»l(»r,itiori,  which  w  iucn-iustHl  hy  exposure  to  light 
until  tho  tikiti  Wvomoa alnK>st  black,  i&  iH-Tniant^nt  and  per- 
sist* forlife.  On  microscopical  examination,  dark  giamiles 
of  tho  metal  are  found  in  tho  cuticle,  walls  of  the  sweat* 
glamts,  hair  foUiclos,  tho  Kui'colemiim  and  neurilemma, 
niiddle-cxKit  of  tho  arteries  and  veins,  the  crm-ebral  and 
Spinal  membnun*«,  the  laryngwil  and  bronchial  membranes, 
the  pt'ritoueum,  and  in  other  parts.  Tho  discoloration  is 
duo  to  a  do|KM}it  of  tho  metal  in  a  very  finoly -divided  state. 
If  tho  administration  of  the  drng  is  stopped  on  tho  nppear- 
iinrc  of  the  first  syniptums,  no  fnrther  blackening  occurs. 
Tho  quantity  ro(juired  to  produce  this  condition  is  not 
known  ;  but  pn>bubly  less  than  an  ounce,  extending  over  a 
p«?ri(>d  of  some  three  or  four  months,  would  suffice.  It 
would  bo  safe  tt)  give  the  dnig  in  oixlinary  doses,  without 
intermission,  for  six  to  eight  weeks.  This  condition  lias 
been  known  to  follow  its  local  application,  as  in  the  ca«© 
of  a  girl  whose  throat  was  repeatedly  cauterized  with 
nitrate  of  silver,  resnltinR  in  the  production  of  all  these 

frmpt^mifl. 
'  LTOg-ci:'ntinucd  administration   may  also  cause  loss  of 
appetite,  imiMiired  nutrition,  ;ind  rapid,  irregular  action  of 
the  heart.    PoBtniortem.  there  is  found  fatty  degeneration 
«Cthe  benrt,  liver,  and  lungs. 

In  the  lower  niiimuls,  nitrate  of  silver  excites  convul- 
ftdlawed  by  iwralysis  of  central  origin,  the  convul- 
idmilar  Ut  those  produce<l  by  strychnine.    In 
death  is  due  u>  asphyxia,  and   tli«  lungs  are 
,  owing  to  the  bronchijd  tubei^  being  choked 


«f  sflver  is  eliminated  by  the  liver  and  iatea- 
KUe  Mcainug  with  the  uriue. 
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MERCURY  AND  ITS  COMPOUNDS 

Metallic  mercury,  in  the  liquid  state,  is  rarely  used  in 
medicine,  Irut  in  former  times  it  van  employed  as  a  sol* 
vent  for  silver  coins  acciilentaUy  swallowed ;  for  it« 
mechtiuit-al  effect  in  the  ttv.itriient  of  obstruction  of  the 
bowels  and  constipation,  and  to  beautify  the  complexion 
and  remove  fj-eckles.  In  the  reign  of  Charles  II.  quicksil- 
ver was  taken  by  the  ladiys  of  the  Cuurt  in  doses  of  a  tea- 
spoonful  night  and  morning. 

Action.— Ijirgequantities  of  metallic  mercury— a  pound 
or  more  at  a  time— have  been  taken  without  the  pro- 
duction of  any  symptoms ;  but  should  a  portion  become 
oxidized,  the  constitutional  effects  of  the  drug  ■wduld 
be  speedily  produced.  The  btue-pill  and  gray-powder  are 
active  from  their  state  of  minute  Bubdivision. 

The  salts  of  mercury  possess  vjirious  phy.^ical  as  well  as 
chemical  properties ;  but  as  their  pharmacological  action 
is  practically  identical,  it  is  clear  that  they  all  ultimately 
assume  the  same  form  in  the  bIO(;d. 

Mercury,  when  appUt-d  topically  to  the  skhi  in  the  form 
of  an  ointment  or  planter,  is  absorbed,  passing  thmugh  the 
epidermis  without  exciting  inflammation.  The  mercurous 
salts  are  absorbed  in  the  same  way,  and  although  they  are 
moj-e  stininlrtting,  they  give  rise  to  no  irritation.  The 
mercuric  salts  have  little  action  ou  tho  epidermis,  but 
when  applied  to  the  denuded  skin  they  precipitate  albu- 
min, and,  if  used  in  a  concentrated  form,  may  act  as 
caustics  and  produce  a  slough.  When  taken  internally, 
they  cause  symptoms  of  gastro-enteritis  from  their  local 
action. 

In  the  stomach,  mercury  combines  with  albumen  to 
form  an  albuminate  of  mercury,  which  is  not  soluble  in 
water,  hut  is  i-ea<lily  soluble  in  excess  of  alhutnen  and  in 
chloride  of  sodium.  It  is  absorbed  in  the  form  of  a  com- 
pound of  mercuric  oxido  with  albumen. 

It  has  always  been  supposed  that  calomel  increaeeetho 
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secretion  of  bile,  aiul  yet  Rutherford's  pxporimonl 
hvulthy  (Jogs  show  that  tliis  is  not  the  case.  On  the  othar 
haud,  biehlorido  of  mercury  acts  as  a  hepatic  stimulant 
in  a  very  marked  degree.  It  ia  jjossihle  that  some  of  the 
calomel  may,  by  tho  action  of  the  gastric  juice,  be  con- 
verted into  corrosive  sublimate,  yet  five  grains  of  calomel 
subjected  for  soveuteeu  hours,  at  a  temperature  of  l*Xf  F., 
to  tho  action  of  Uiluto  hydrochloric  acid,  of  the  same 
strength  ashuniaugastricjuice.yielded  only  ^  grain  of  the 
bichloride.  It  seems  more  than  probable  that  the  physio- 
logiail  observations  arc  right,  and  that  the  so-called  clinical 
exijerience  has,  in  this  instance  at  least,  singiiLirly  failed. 

"When  mercury  is  absorbed  into  tho  circulation,  either 
from  the  skiu  oi-  tho  fitomach,  it  produces  a  train  of  symp- 
toniii  to  which  wo  apply  the  term  niercuiialisni  or  liydrar- 
gyrisra.    These  symptoms  are  as  follows  : 

There  is  a  disagi-eeahle,  metallic  taate  in  the  mouth. 
The  gums  become  swollen,  tender,  and  assume  a  dark- 
red  color.  The  teeth  feel  sticky,  at*  though  then-  edges 
were  glued  together.  The  tongue  swells  and  is  covered 
with  a  thick  fur,  and  the  breath  is  foul.  Ttyalism  or  sali- 
vation ensues,  the  secretion  of  saliva  being  increased  even 
to  tho  extent  of  one  or  two  pints  in  twenty-four  hours. 
Tliis  salivation  is  duo  partly  to  reflex  e.\citement  of  tho 
glands  by  irritation  of  the  tongue,  and  partly  to  stimula- 
tion of  the  nerves  of  tho  glands  and  of  the  glaud-stnicturo 
itself.  The  glands  are  swollen  and  tender,  and  tho  saliva 
is  at  first  richer  than  natund  in  epithelium  and  solid  con- 
stituents,  hut  after  a  time  becomes  clear  and  more  watery. 
Stomatitis  or  uleoration  of  the  mucous  membrane  of  the 
mouth  comes  next,  and  is  often  very  extensive.  Lar^e 
portions  of  the  cheek  and  gums  slough,  the  teeth  fall  out, 
and  the  jaw  becomes  carious.  An  cczcmatous  rash  appears 
on  the  skin.  Periostitis  is  not  uncommon.  Mercurial  ere- 
thism, a  low,  febrile  condition  accompanied  by  Intense 
prostration,  ilext  ensues. 

Profound  anemia  and   marasmus  or  wasting,  accom- 
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panied  by  excessive  purging,  follow,  the  motions  being  fre- 
queut  and  containing  much  bile.  Neuralgic  paiim  in  tlie 
limbs,  mercurial  trcnior,  paralysis,  and  epileptiform  con- 
vulKions  are  common  toward  the  end. 

Many  of  these  symptoms  are  similar  to  those  produced 
by  syphilis.  It  is  not  to  bo  supposed  that  they  all  occur  in 
every  case.  Some  people  am  much  more  readily  affected 
than  others.  Ptyalism  has  been  known  to  follow  the  ad- 
ministration of  a  grain  and  a  half  of  calomel,  or  of  an 
eightieth  of  a  grain  of  corrosive  sublimate.  Scrofulous 
patients,  and  people  suffering  from  disease  of  tlie  kidneys, 
are  very  susceptible  to  the  action  of  mercury.  Children 
take  it  well,  ami  aro  not  easily  salivated. 

When  mercury  is  inhaled  in  small  quantities  for  a  length 
of  timo,  as  in  the  case  of  workers  in  quicksilver  miues, 
barometer  and  thermometer  makers,  waler-gihlers  (who 
plate  with  gold  diasolved  in  mercury),  and  looking-ghuss 
manufacturers,  a  somewhat  different  train  of  sj-mptoms 
ensues: 

The  Ijody  wastes,  the  sufferer  becomes  weak  and  auw- 
niic,  "  mercurial  fever "'  ensues,  accompanied  by  a  vcsicuhir 
or  pustular  eruption.  There  are  trem<»r8,  commonly  known 
as  "shaking  palsy"  or  "  the  trembles."  Weakness  usually 
appears  firet  in  the  upper  extremities;  the  voluntary  move- 
ments lack  their  usual  precision;  slight  trenigrs  set  in,  and 
gradually  increase  both  in  severity  and  extent  until  the 
whole  body  is  affected,  the  legs  suffering  before  the  trunk. 
The  tremors  are  easily  excited,  arc  uncontrollable,  and 
persist  for  some  time.  The  tremulous  hand  can  no  longer 
be  directed  with  precision  and,  after  a  time,  can  scarcely 
convey  food  to  the  mouth.  An  old  doctor  de-scrihing  the 
case  of  one  of  his  (Mitients  says;  "  He  could  not  with  both 
his  hands  carry  agla.ss  lialf  full  of  wine  to  his  mouth 
without  spilling  it,  though  he  loved  it  too  well  to  throw  it 
away."'  After  a  time  the  legs  am  affoctetl  and  begin  to 
shake,  especially  at  the  knees,  so  that  in  walking  they 
tremble  and  dance  about  as  if  hung  on  wires. 
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There  is  loss  of  memory,  which  may  be  followed  by 
headache,  coii\'ulsions,  an<i  deljrium.  Speech  is  him-ied, 
staccato,  and  stamnii?ring,  and  iu  extreme  cases  there  is 
disturbance  of  the  intellect.  The  skin  is  dry,  and  assumes 
a  peculiar,  brawnish  color. 

When  the  diHt^ase  atlaiutt  its^'eateKb  intoasity  the  unfor- 
tunate sufferer  presoBta  a  most  pitiable  aspect.  Incon- 
stant, tremulouscijinniotion;  tuttcring,  ti-enihling,  shaking, 
and  Htuttering,  ho  is  ulmost  helpless-  He  can  hardly  walk 
or  talk,  he  dare  not  touch  any  object  for  fear  of  bi-eaking 
it  or  lotting  it  fall,  and  on  raising  liLs  agit;ttwl  hand  with 
food  to  his  mouth,  ho  misses  his  aim  and  inflict8  involun- 
tary blows  on  his  face.  He  must  bo  fed  and  clothed  like 
a  child.  Some  unfortunates,  deprived  of  assistance,  have 
been  known  to  crawl  on  all  fours,  and  seize  their  food  with 
the  lips,  like  the  lower  animals. 

In  its  early  stage  the  complaint  may  be  mistaken  for 
paralysis  agitaus  or  chorea,  and,  as  the  end  approaches, 
for  delirium  tremens. 

This  coraplahit  is  not  bo  common  as  it  was  formerly, 
and  of  late  years  the  ca.ses  have  become  much  less  common, 
water-gilding  having  been  to  a  great  extent  superseded 
by  electroplating.  Looking-glass-silvering  in  now  carried 
on  in  Lirge,  well -ventilated  rooms  pn>vide<l  with  special 
means  for  preventing  the  diffusion  of  metallic  particles, 
anil  the  men  are  employed  only  at  intervals.  In  times  past, 
howevei",  ra-ses  wei-e  of  constant  occurrence.  A  few  yeare 
ago  an  English  man-of-war  received  on  hoanl  several  tons 
of  quicksilver  saved  from  tlio  wreck  of  a  ves-fsel  near  Cadiz. 
In  consequence  of  the  rotting  of  the  bags,  the  merauy 
ea^ped,  and  the  whole  of  the  crew  became  moi-e  or  less 
affected.  In  the  space  of  three  weeks  two  hundred  mea 
were  sickened  by  it,  two  died,  and  all  the  animals — cats, 
dogs,  sheep,  fowls,  a  canary  bird,  and  even  the  rats,  mice, 
and  cock HKiirhes^— were  dvetroywl.  E;irly  in  this  century 
(bere  occurred  another  instance,  on  a  still  Lu^r  scale,  of 
poisoning  by  mercurial  vajMi'.    A  fire  broke  out  in  the 
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quicksilver  mitios  at  Wria,  near  Ti-ieste,  and  above  nine 
handrod  pt-rsons  in  the  neigJiborliood  were  attacked  with 
the  "  tremldes." 

'When  giv(-n  in  siuall  doses  tbe  corix>Rivo  chloridu  in- 
creases tho  formation  of  Mood -corpuscles,  but  in  largo 
doses  it  diminishes  tlieir  number.  It  is  an  alterative,  and 
has  the  power  of  causing  absorption  of  fibrinous  exndjitiotis. 
It  lessens  the  force  of  tbe  pulse,  and,  when  applied  to  a 
fng's  heart,  arrests  its  action. 

Mercury  is  excreted  with  the  saliva,  bile,  urine,  sweat, 
luid  milk. 

TuEK.^  HECTICS, — Mercury  is  largely  employed  in  the 
treatment  of  syphilis,  the  "small  dose"  metho<l  being  the 
best.  Tlie  formula  employed  is  one  grain  each  of  gray- 
powder  and  Dover's-powder,  in  pill  or  tablet,  of  which  one 
may  be  givou  foiu:  times  a  day.  There  is,  practically,  no  risk 
of  ptyalism,  and  tho  troatment  may  be  kept  up  for  weeks 
or  even  months.  Tbe  adtlition  of  Dover's-powder  prevents 
diarrhcea.  The  patient  may  go  about  his  work  as  usual, 
and  there  is  no  ritik  of  catching  cold.  During  a  mercurial 
foureo  fruit,  green  vogotabk's,  coffee,  and  aperients  of  all 
kinds,  should  be  avoided.  Stinmlants  should  be  takou  in 
the  smallest  quuntitiee,  and  the  patient  should  give  u|) 
smoking  or  he  will  g^t  a  sore  throat  and  mucous  patcboci 
about  the  mouth.  Some  people  prefer  the  green  iodide  of 
mercury  in  doses  of  a  sixteenth  of  a  grain. 

Calumel  isa  useful  purg;itive,  and  throe  grains  at  bedtime, 
made  into  u  pill  with  extract  of  hyoscyamus,  will  usually 
open  tho  bowels  freely.  It  is  a  custom  in  many  [British!] 
hofipitala  to  give  every  piitient,  ou  admission,  ten  grains 
iif  ijraloniel ;  but  this  sfonm  an  unnecessarily  active  mode 
of  treatment.  When  a  well-marked  action  on  the  liver 
is  required,  without  violent  purging,  a  pill  containing  one 
grain  of  calomel  and  one  of  cuonymin  will  W  found  useful, 
and  may  be  repcat^td  at  intervals  during  tlio  day.  A  pill 
containing  half  a  grain  of  gray-powder  mjswere  equally 
well  if  repeated  every  three  or  four  hours. 
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Th«  rormsivH  chloriile  Is  one  of  our  most  powerful  anti- 
septics, asJiigloappHc-ilioii  of  n. solution,  of  one  part  in  a 
thousand,  destroying  micixpzynicB  aud  their  sporee  in  a  few 
minutes. 

In  many  forms  of  infantile  diarrhoea  mercury  is  found 
useful,  and  the  best  plan  is  to  dissolve  a  grain  of  corrosive 
sublimate  in  ten  oimc^s  of  water,  and  give  the  child  a 
teaspoonfnl  every  hour.  This  plan  of  treatment  iB  es- 
pecially indicated  when  the  motions  are  green,  sUniy,  and 
very  offensive. 

The  red  iodide  [or  hiniodide]  con-esponds  to  corrosive 
sublimate,  while  the  yellow  iodide  [formerly  termed  the 
green  iodide]  is  the  protiodide  and  corres3K)nd8  to  calomel. 

Sal-Alembruth  is  a  double-chloride  of  menmry  and  am- 
inoiiiuni.  It  is  a  powerful  uiitisepiic,  but,  as  it  combines 
with  albumin  less  readily  than  the  corrosive  chloride,  it  is 
not  so  iriitatinj;  to  animal  tissues. 

In  the  treutmvul,  of  eczema,  aud  tiome  other  chronic 
ritiu-affectioas,  preparations  of  mercury,  applied  locally, 
are  useful.  The  following  is  the  formula  for  uuguentum 
metallorum : 

Dilute  Ointment  of  Nitrate  of  Mercury, 
Ointment  of  Glyc.  of  Subacetate  of  Load, 
Zinc  Ointment)  Equal  parts. 

[Phepamations. — Hydrargyrum  Ammoniatum;  Hydra" 
gjTura  cum  Creta ;  ilyiiraigyri  Ohloridum  Corrosivum  ; 
Hydrargyri  Chloridimi  Mite ;  Hydrargyri  Cyanidura ;  Eni- 
plastrum  Hydrar^-ri,  30.24  per  cent. ;  Hydrargyri  lodidum 
Fliivura  ;  Hydrargyri  lodidum  Rubium  J  Liquor  Arseni  et 
Hydrargyri  lodidi,  1  per  cent,  of  each  ;  Liquor  Hydrargyri 
Nitratis,  60  per  cent.  ;  Massa  Hydrargyri,   aS  per  cent; 
Oleatutn  Hydrargyri,   20  per  cent.;  Hydrargyri  Oxiduiu 
Flavuni ;  Hydmrgyri  Oxidum  Hubruni  ;  Hydrargyri  Sub*       i 
solpbas  Flavus ;  Unguentum  Hydrargyri,  50  per  cent.;fl 
Ungueiituin  Hydrargyri  Ammoniatum,  10  per  cent.;  Un- 
gueutum  Hydrargyri  Nitratis,  7  per  cent. ;   Unguentum 
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Hydratgrri  Osidi  Fiavi,  lo  per  cent.;  Ungiientum  Hydrar- 
gyri  Oxidi  Eubri,  10  per  oont.;  Emplastmni  Aiumotiiad 
cum  Hydrargyro.] 

TARTARATEb  ANTIMONY 

This  is  the  substance  know^n  as  tartar  emetic.  It  is 
called  *' tartarateil"  antitnnny  because  it  is  a  tartrate  of 
antimony  and  potassium. 

When  tailar  emetic  is  given  in  small  doses  it  produces 
some  diminution  in  the  force  of  the  pulse  and  an  increase 
of  perspiiatinn.  When  the  dose  is  larger  the  sytnptnms 
are:  Prolonged  nausea,  violent  retching  and  vomiting,  with 
muscular  rttlixation  and  general  weakness.  Saliva  is  in- 
creased in  quautity,  and  the  skin  is  covered  with  sweat. 

With  toxic  doses  all  symptoms  are  greatly  iutenstfied. 
The  vomiting  is  violent,  repeated  and  continuous,  and  is 
accompanied  with  colicky  paiu  in  the  stomach.  The 
vomited  matter  consists  first  of  mucus,  then  of  mucus  and 
bile,  and  finally  of  mucus  and  hilo  mixed  with  blood. 
Purging  is  a  prominent  symptom,  the  Ktools  I'&'^einhliDg 
thase  of  cholera.  Tliere  are  cramps  in  the  extromitiea, 
and  well  marked  exhaustion.  Tliis  is  followed  by  symp* 
tomsof  collapse,  the  pulse  being  thre.idy  or  hardly  per- 
ceptible;  the  countenance  livid,  pinched,  and  anxious;  the 
voice  weak  or  suppressed;  the  temperature  falls,  and  the 
skin  is  covered  with  cold,  clammy  sweat.  Taken  intenijjiy, 
it  may  produce  a  pustular  rash  Uke  the  eruption  of  small- 
pox, and  both  vesicles  and  pustules  have  been  noticed  on 
the  mucous  membrane  of  the  mouth,  throat,  and  a'sojilm^ 
gtis.  These  Hjxits  may  be  duo  to  the  direct  cunliurl  of  the 
drug;  but  it  Is  worth  noting  that  tho  favorite  Hit«  of  the 
eruption  is  on  the  genitaUand  inner HurfjureH  of  the  thighs. 
Antimony,  even  in  large  doses  (uoUko  araenic),  never  causoe 
euppreseion  of  urine.  When  an  ointment  of  it  w  rubbed 
into  the  skin,  it  prodnces  a  rash  which  in  nt  first  pJipiihir, 
then  vesicuJar,  and  finally  pustular,  clii»ely  roHombliug  tlio 
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rash  of  einall-pox.  and  often  leaving  scars.  Such  an  oint- 
ment, under  the  namo  of  "  pox  wilve,"  was  at  one  timo 
largely  employed  as  a  countor- irritant  in  cases  of  men- 
ingitis and  mental  disturliancc.  Effects  were  often  very 
severe  when  it  was  applied  ffedy  to  the  smlp,  perforation 
of  both  lamellae  of  the  jiarietal  bones,  as  a  result  of  tho 
necro!«i»  induced  by  the  application,  having  been  recorded. 

In  the  lower  animals,  tartar  emetic  produa\s  paralysis  of 
tile  motor  and  sensory  nei-ves,  with  loss  of  reflex  action, 
And,  like  arsenic,  it  doHtroyii  the  fimctions  of  all  ot^ns  of 
the  body  in  tho  order  of  their  vital  endowment.  It  acts 
not  only  on  the  sensory  and  motor  nerves,  but  on  the  cord 
and  even  on  the  muscles.  It  is  a  ^neral  protoplasmic 
poifwn,  destroyiiig  the  fimctions  of  all  the  nitrogenous  tis- 
gues.  It  weakens  the  heart  in  this  way,  and  acts  as  a 
general  depressant.  It  acta  even  on  the  skin,  rendering  the 
skin  of  frogs  no  ooft  and  gelatinous  that  it  can  be  scraped 
off  readily. 

In  man,  antimony  is  eliminated  partly  by  tJie  kidneys 
and  iiartly  by  the  liver.  A  portion  id  retained  in  the  body. 
It  iiicreasos  the  uliminatiou  of  urea,  carbonic  acid,  and,  to 
a  Kiuallor  extent,  of  uric  acid  and  pigments. 

Antimonial  wine  is  a  fairly  good  diaphoretic,  and  may 
be  given  with  advantage  in  tho  early  etagos  of  phthisis 
wbi'ii  fobiilo  symptt>rns  aro  well  marked.  Tho  following 
mixture  is  useful  in  these  cases  : 

Carbonate  of  Ammonium,     3  ij. 
Antimonial  Wine,  K  xxiv. 

Water,  to  3  viij. 

Two  tablespoonftds  to  be  taJten  every  four  hours  with 
one  tabteepoonfiil  of 


Citric  Acid, 
Wat«r, 


gr.  clx. 
to  i  IV. 


In  small  doses,  tartar  emetic  is  useful  in  the  dyspnoea  of 
young  children  duo  to  a  commencing  attack  of  bronchitis. 
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A  grain  should  be  dissolved  ia  half  a  piut  of  water,  and  of 
this  a  teaspoODftil  may  he  given  every  ten  minutes  for  the 
Srsthour,  and  subseiiueiitly  hourly,  uiitJl  relief  in  obtaintMl. 
[Preparatioss. — Vimim  Antimonii,  4  per  cent.,  or  i 
grain  to  1  fluidrachm;  Synipus  SciUae  ComposituB,  3  per 
cent.,  or  1  grain  to  1  fluidrachm.} 

ARSEXIC 

The  substance  conunonly  called  arsenic  is  arseaous  acid 
or  white-arsenic.  Arsenic  ia  fatal  to  many  of  the  lower 
forms  of  animal  life,  but  does  not  chock  ferraeiitation. 
With  frogs  it  haa  a  peculiar  eifect  on  the  skin,  pruiluring 
degeneration  and  partial  solution  of  tho  protoplanrn  of 
the  cells.  Small  doses  are  very  fatal  to  frogs,  a  thirty- 
thousandth  of  the  weight  of  the  animal  producing  com- 
pile paralysis,  and  an  eighty -thousandth  proving  fatal  iu 
three  days.  In  frogs  it  paralyzes  first  sensation  and  reflex 
action,  then  voluntary  power.  The  prolonged  use  of  arse- 
nic has,  on  pigs  and  fowls,  the  same  etTw;t  as  phtwithonis. 
Bones  boconio  more  compact,  and  the  heart,  liver,  and 
spleen  undergo  fatty  degeneration. 

It  is  well  known  that  arsenic  is  given  to  horses  to  im- 
prove the  sleekness  and  condition  of  their  coats.  Either  a 
pinch  is  sprinkled  among  the  oats,  or  a  piece  the  size  of  a 
pea  is  wrapped  in  linen  and  tied  to  the  bit.  Wht^n  once 
a  horse  gets  accustomed  to  arsenic  ho  suffers  if  he  is 
derived  of  it,  becoming  low-spirited  and  incapable  of 
exertion.  It  produce-s  no  change  in  tlm  unbroken  liunian 
skin;  but,  when  applied  to  wounds  or  sores,  oxcitos  active 
inflammation.  It  is  a  general  protoplasmic  poison,  de- 
stroying the  f uuctioiial  activity,  first  oT  the  central  Qor^'oua 
system,  next  of  the  sensory  and  motor  nerves,  and  fin- 
ally of  the  muscles.  It  speedily  an-ests  action  of  the  heart 
by  affecting  all  its  structures — gjiuglia,  nerves,  and  muscle. 
It  lowers  arterial-tension  in  luannnalta,  partly  by  its  action 
on  the  heart,  and  partly  through  its  influence  on  the  vaso- 
motor nerves. 
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Arsenic  is  absorhed  by  the  stomach,  though  probalily 
not  in  the  form  of  an  albuminate.  It  excites  a  feeling  of 
warmth  at  the  |>it  of  the  stomach  and  improves  the  appe- 
tite. After  absorption  into  tho  blood,  arsenic  appeai-s  to 
modify  tissue  change. 

In  nmn,  t<>U>rance  is  soon  established.  In  some  part« 
of  Lower  Anstria,  in  Styria  (especially  the  hill-country 
towarfl  Hungary)  people  take  arsenic  as  a  condiment  or 
sweetmeat.  The  di-ug  is  there  known  by  the  name  of 
nidri,  and  is  sold  to  the  people  by  itinerant  peddlers  and 
herbalistrf.  The  men  eat  it  to  improve  tho  wind  and  enable 
them  to  climb  the  mountains  ;  tlie  women,  to  impixjvo 
their  looks,  and  because  the  men  do.  In  some  places  the 
experiment'  is  performed  for  the  edification  of  visitors, 
the  invattigatnr  being  invited  to  bring  his  own  arsenic  and 
recover  it  from  the  urine.  The  effect  on  the  men  is 
astonishing.  They  at  once  feel  invigorated,  and  easily 
ascend  movintain.'^  which,  at  other  times,  they  could  not 
surmount  without  much  difficulty  and  distress  of  breath- 
iQg.  The  quantity  to  conimenoe  with  varies  with  age  and 
physical  condition,  hut  never  exceeds  half  a  grain.  The 
dose  is  taken  on  alli'mato  days  before  breakfast,  and  the 
quantity  is  increased  as  tolerance  is  established.  No  uq< 
l)lea.sant  symptoms  result  if  the  eeiablislie*!  nilea  are 
obst?rved.  If,  however,  the  custom  is  diMwrntinued,  consid- 
erable inconvenience  is  experionood  so  that  a  rottim  to 
the  practice  is  iiecessitaled. 

Very  serious  oflfecta  aru  gomelimes  produced  by  the  use 
oli  arsenic  in  wall-jMiiers  and  articles  of  domestic  use. 
"It  is  an  unquestionable  fact  that  the  general  health  is 
suffering,  from  the  Use  of  arsenic  and  other  iHiisons  in  the 
manufu<.-ture  of  domestic  fabrics,  to  an  extent  not  yet 
fully  ap])r«ciatBd  by  the  public,  notwithstanding  that, 
from  time  to  time,  the  injurious  effects  have  been  ix>iuted 
out  by  numerous  medical  and  chemical  authorities  whose 
attention  Xvam  been  given  to  the  question." ' 

'  Ckrr:  "OurDociwutio  Poiaotufc" 
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Arsenic  is  not  only  used  in  the  manufacture  of  "wall- 
papers, but  is  also  fonnd  iu  candles,  carpets,  advertisement 
and  playing-cards,  ornaments  for  children's  toys,  india- 
rubber  balls,  dolts,  japanned  goods,  Venetian-blinilB,  floor- 
cloth, bookbindings,  artificial  leaves  and  ftuwera,  Wolet- 
powder,  sweets,  hat-lining  and  gloves,  and  a  number  of 
other  substances.  My  colleague.  Dr.  Wilson.  Hake,  has 
found  largo  quantities  of  arsenic  in  tbo  green  paper  wrap- 
per of  a  wfll-luiowu  brand  of  cij^areltus. 

The  fact  of  a  wall  paper  being  marked  "  non-arsenical " 
igno  proof  that  it  is  free  from  arsenic.  Carr  Ba}'8:  "A 
paper  selected  by  the  writer,  marked  '  non-arsenical/  was 
found,  afUir  beiug  bong,  to  bo  highly  arsenical,  and  this 
from  a  first-class  London  firm  of  the  highest  resiiectabil- 
itr."  Emerald-green  (a  compound  of  arsenic  and  copper)  is 
extensively  employed  in  the  monufactui-o  of  various  kinds 
of  wallpaptT.  Some  years  ago  a  manufacturer  boaatod 
that  he  never  used  Uwa  than  two  tons  a.  week. 

Arsenic  has  froiiueutly  I>een  detected  in  the  dust  on 
books,  picturo-f  raraos,  and  furniture  of  rooms  so  ]>aiM.'red, 
and  workmen  who  handle  these  papers  not  infrequently 
suffer  fntm  arsenical  poisoning.  It  is  not  only  the  green 
papere  which  are  dangerous,  for  arsenic  in  various  combi- 
nations is  used  in  a  gi-eat  variety  of  colors,  and  oven  la 
French-white.  In  Germany  the  use  of  arsenic  in  the  pre- 
paration of  wall-papers  was  long  since  prohibited  under 
a  licavy  penalty.  In  England  arsenic  is  not  so  largely 
employed  for  thfi  purp<tse  as  formerly,  and  one  or  two  of 
our  makera  \^ave  estahli.'^hed  a  world-wide  reputation  for 
wall-papers  which  will  bear  the  most  careful  scrutiny  with 
regard  to  their  freedom  from  this  deadly  drug. 

The  symptoms  of  chronic  arsenicnl  poisoning  are  faint- 
oees,  great  depression,  nausea  and  vomiting,  purging, 
sense  of  constriction  in  the  a».soi)hagus,  coryza,  cough, 
wasting,  and  haemoptysis.  These  symptoms  are  below 
tabulated  according  to  the  partsaflEected  and  the  frequency 
of  their  occurrence :  ' 
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StoiHorh  and  lioweis. — Diarrhea  and  dyfleoterr,  jiain  in 
nhdoinon.  naiis^u  and  vomiting,  loss  of  appetite,  thirst. 

^^((•.■(.--('onjtinctivitis  and  sore  lids. 

li'erfotis  Systt'.m. — Dwprefision  of  spirits,  restlessness, 
doeplt^Msnofltt,  nightmare,  and  ht.'adachc. 

Tlimat,  Nome,  and  Respiratory  Organs. — Soreness  of 
tliroat,  ulcumtiou  and  dryDei>s,  bronchial  catarrh,  ai^thma, 
ttytDjituiiiiinMWimbliiifi;  ordinary  cold  in  the  head  with  much 
niiiiiinK  "f  tpurs,  ^pitting  of  hLood  accompanied  with  pro- 
greHtiiYu  InsH  of  flt<»h. 

It  Hhoiild  bo  romemborod  that,  in  cases  of  chronic  or  slow 
arMtiiical  poisoning,  the  symptoms  oft«n  vorj*  clostrly  re- 
iM'iiihlit  tliuHt)  of  chronic  gastritis,  or  ulcunition  uf  the 
Htoinauli.  Chnmic  aracnical  iioisouing  is  oftvn  mistaken 
for  plilliitiiH.  A  raah  may  ap|K-ar  on  thv  skin,  cLs^umiug 
lliii  form  of  ecxfima  or  urticaria,  and  the  hair  and  nails 
wiiiutlinira  fall  ofT. 

Arstmic  iiuiy  ho  intn>duce(1  into  tho  Itings  as  a  fine  dus^ 
or  ill  tlu*  fonn  of  ansonJurctled  hydrogen. 

It  )h  uliminatcd  from  the  body  by  the  kidneys,  inte»> 
Uiihh,  uml,  pt'HiupH,  by  the  liver.  It  can  be  detected  ia 
tliu  buiiiM  loU(C  aft«r  all  traces  have  disappeared  from  the 
liriiM'nra, 

Tho  o«ilolimt<Hl  "aqua  tofana"— used  by  Hieronyma 
Hprim,  who  pitwided  over  a  society  whose  diversion  it  was 
lit  piiiwui  tlicir  own  and  other  women's  husbands— was 
liiitthi  by  riihhiiiK  while-arsenic  into  pork  and  collecting 
Ihit  lliitd  wbirh  draiucd  from  it  when  exposed  for  some 
iU%yH  l4i  tho  hcut  of  the  itun.  It  was  a  very  .active  t>oison, 
wUIdh  ilotbil  di'tifctioa  by  chemical  investigation,  and  prob- 
Iklily  (^oiiiuatod  of  a  mixture*  of  arsemtes  of  cadaverine, 
|itl(r<HH^nn,  ami  other  pltiiu.iiues. 

TiiMiui'tdl'irAU'V,  arsenic  is  a  very  valuable  remedy.  In 
lurgit  dowHH  it  in  given  with  biicc^bs  in  the  treatment  of 
Mibiiiii.  ArHunical  ciguruttosnrtt smoked  with  advantage, 
liiit  only  In  n^Iluvo  the  dyttpntBa  of  asthma,  but  in  casoa 
iif  iihnmlr  bn>ricbitlH.      Btudll  closes  of  arsenic,  frequently 
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repeafwJ,  afford  relief  in  cases  of  persistent  sneezing 
accompanied  by  a  profuse  discharge  of  watery  fluid  from 
the  eyes  aud  noatrils.  These  small  doses  are  alfw  useful 
in  irritative  dysjiepsia  when  the  tougne  i»  furred  and  ita 
papillm  are  red  and  pronainent.  Arsenic  is  especially 
useful  in  that  form  of  dyspepsia  in  which,  in  consequence 
of  exa^eratud  peristaltic  action,  of  the  stomach  and  intes- 
tiuoi,  the  patient  Kus  an  evacuutiua  of  the  liowels  iniiue- 
diately  on  taking  food.  Largo  doses  of  arsenic  are  useful 
in  psoriasis  and  nearly  all  scaly  skin -diseases.  The  addi- 
tion of  a  hundredth  of  a  grain  of  arsenous  acid  to  the 
sulphate  of  iron  pill  incroasos  its  efficacy  iu  the  treatment 
of  aniumia. 

[PRKPARATroNs.— Liquor  Acidi  Arsenosi,  1  per  cent.; 
liquor  Potassii  Arseuitis  (Fowler's  Solution),  1  per  cent. ; 
Arseni  lodidnm ;  Liquor  Arseni  et  Hydrargyri  lodidi 
(Donovan's  Solution) ;  Liquor  Sodii  Arseiiatis ;  Sodii 
Arsvuas.] 

BISMUTH 

The  most  important  official  salts  of  bismuth  are  the  sub- 
carbonate,  subnitrate,  and  the  citrate. 

The  carbonate  and  subnitrate,  when  applied  to  the  skin^ 
act  as  sedatives,  and  under  the  name  of  Spanish-white 
or  pearl-white  are  largely  used  as  cosmetics.  The  oidy 
objection  to  their  use  is  that  they  are  apt  to  turn  black 
when  brought  in  contact  with  sulphuretted -hydrogen  or 
illuminating  gas.  The  carbonate  and  subnitrate  are  both 
insoluble,  and  are  apt  to  cause  a  sensation  of  roughness  in 
the  mouth  and  to  blacken  the  tongue.  They  act  as  seda- 
tives to  tht}  mucous  luumbrauB  of  the  stomach,  and  prob- 
ably act  mechanically  rather  than  chemically.  Possibly  a 
small  qujintity  may  be  rendered  soluble  by  the  acid  secre- 
tion of  thu  titoniach.  The  greater  part  of  the  salt  passes 
into  the  intestines  unaltemd,  aud  acts  as  a  sedative  and 
alight  astringent.  It  is  eliminated  with  the  fieces,  to 
which  it  gives  a  dark  slate-color.    Any  constitutioual  etiocte 
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^iroduced  aro  probably  duo  to  contamination  with  arsenic. 
The  dose  of  the  subcarboiuito  usiiaUy  administered  is  too 
small,  and  in  cases  of  diarrhoea  a  drachm  or  more  may  be 
given  with  mlvnntngc. 

Some  people  on  taking  bismuth  suffer  from  what  is 
caUed  "bismuth  breath  "  This  is  not  obsei-ved  in  every 
case,  but  in  a  certain  proportion  of  cases  an  odor  like  that 
of  garlic  is  produced.  What  this  is  due  to  is  not  very 
clear.  It  has  been  customary  to  attribute  it  to  the  pre- 
sence of  arsenic  (ti-aces  of  which  are  found  in  most  speci- 
mena  of  biamuth) ;  but  in  some  cases  in  which  it  has  been 
very  pronounced,  the  bisnmth  has  been  examined  for 
arsenic  and  none  has  been  found.  It  is  probably  due  to 
the  presence  of  a  minute  trace  of  tellurium.  The  case  is 
recordf<l  of  a  student  who  took  tellurium  expcriraentally, 
and  wh()se  breath  became  so  oflfensivo  that  he  had  to  sit 
apart  from  im  fellow-gtudeuta  during  the  remainder  of 
the  session. 

Bismuth  is  of  much  value  in  gastric  ulcer  and  in  all  pain- 
ful affections  of  the  stomach.  It  should  always  be  given 
in  an  empty  stomach,  and  is  usually  suspended  ina  mixture 
by  mucilage  of  acacia  or  of  tragacanth.  It  promptly  re- 
lieves the  nausea  aud  vomiting  due  to  irritation  of  the 
Stomach.  The  general  experience  is  that  the  sul>carbonatO 
or  subuitrate  are  much  more  useful  than  a  solution. 

fPKKPABATioKa— Bismuthi  Oitras;  Bismuthi  et  Amraouii 
Oitras ;  Bismuthi  Subcarbonas  ;  Bismuth)  Subnifcras.j 


IRON" 

[Iron  is  taken  into  the  Hystem  in  small  amounts  with 
foods  and  drinks  of  many  kinds.  Certain  natural  waters 
contain  so  considerable  quantity  as  to  be  us*'d  me«IicinaUy.] 
-  It  is  a  constant  and  necessary  coustituvut  of  the  ho<ly,  and 
may  be  regarded  as  A  food  rather  than  a  medicine.  It 
forms  an  important  constituent  of  the  hjemnglohin  of  the 
blood.    Some  salts  of  iron  are  inorganic,  while  olhei^  are 
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organic.  Of  tlie  inorganic  salts  some  are  ferrous,  while 
oth(?rH  aro  f«rric.  Tlio  iijorguiiic  Halts  are  more  aHtringmit 
tbau  tho  organic,  and  ferric  salts  aro  more  aatringout  tlian 
the  ferrous. 

Actios. — Tlio  soluble  salts  of  iron  have  a  metallic  taste 
and  act  as  astringents  to  tho  mouth.  They  aro  not  used 
OS  topical  applications  to  tho  mouth,  thorcforo,  as  they 
stain  the  t«Hh  and  tongue  black  by  formation  of  a  sulphide 
with  tho  sulphuretted-hydrogca  arisiug  from  decayed  teeth 
and  offensive  breath. 

Tht>  astringent  pivpamtions  (such  as  the  chloride)  act  as 
stimuLautt  and  irritants  to  the  nuicous  membrane  of  tho 
mouth,  while  the  non -astringent  invi)arations  oxort  little 
or  no  action.  The  soluble  salts  combine  with  alhumoa 
in  the  stomach,  forming  Holuble  fen-ous  and  ferric  com- 
.  pounds  and  albuminates,  which,  although  insoluble  in 
water,  dissolve  i-eadily  in  the  acid  gastric  juice.  The  iu- 
eoluble  salts  are  dissolved  to  a  variable  extent  by  acid 
solutions.  8ome  iron  is  absorbed  from  the  stomach ;  hut 
much  of  it  passes  into  the  intestines,  where  it  is  converted 
into  an  insnhible  sulphide.  After  absorption  into  the 
blood,  iron  increases  the  number  of  blood-corpuscles  and 
the  percentage  of  haemoglobin  contained  in  them.  This 
effect  is  much  more  marked  in  anaemia,  where  the  projjo:^ 
tion  of  red  corpuscles  is  dfficieat,  than  in  health.  A  little 
free  iron  may  bo  detected  in  tho  blood-sorum.  Oxidation 
in  the  tissues,  together  with  functional  activity  of  the  vari- 
ous organs,  is  increased  by  iron.  Absorptiou,  however, 
is  so  small  that  a  dog  fed  with  sulphate  of  iron  daily,  ex- 
cretos  with  tho  urine  only  ^^^  of  a  griun  of  iron  more  than 
he  does  with  a  pure  meat  diet. 

It  is  probable  that  much  of  the  beneficial  action  of  iron 
in  certain  diseases  is  due  to  its  influence  on  the  mucous 
membrane  of  the  stomach — an  explanation  which  accords 
with  tho  generally -accepted  experience  that  the  astringent 
prcpai^tions  are  mncb  more  useful  than  those  which  are 
bland  and  uuirritating. 
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When  injoctod  hypodennicaUy,  iron  produces,  in  fro^, 
first  excitement  and  then  paralysis  uf  the  central  nervous 
system.  In  manunals,  it  causes  paralysis  of  both  sentta^ 
tiou  nnd  motion.  The  blood-prcssuro  falls,  owing  to  {>ara]y- 
sis  of  the  vaso-inotor  uorves,  principally  those  of  the  intes- 
tine. Its  action  in  this  respect  is  similar  to  that  of  anwnic, 
antimony,  and  of  Romc  other  dnig». 

Iron  is  mostly  eliminated  with  the  fieces,  which  it  stains 
black,  a  very  small  <jiiantity  sufficing  for  this  piirpoHe. 
Even  when  iron  is  injected  into  the  circulation  it  is  elimi- 
nated by  the  intestines.  It  exerts  no  action  on  the  biliary 
or  pancreatic  Ki-'cretions.  Some  iron  is  eliminated  by  the 
kidneys  and  can  bo  detected  in  urino  by  tho  ustial  roagGnts, 
espedally  sulphide  of  ammonium— a  proof,  apart  from  the 
therai^^uttad  action  of  the  drug,  that  somu  of  it  is  absorbed. 

None  of  the  preparations  of  iron  applied  to  tho  skiu  pro- 
duoe  any  change,  but  the  Jistringent  and  styptic  pi-epara- 
tions,  if  applied  to  abraded  surfaces,  uc:t  as  stinmlaals  or 
irritants,  coagulating  tho  albumin  and  coustringiag  blood- 
vessels. 

Therapeutics. — There  are  many  people  who  declare  that 
they  "cannot  fciko  imn,"  and  it  is  undoubtwily  tlic  caso 
that  many  patients,  on  taking  it  in  unusually  large  doses, 
or  for  a  prolonged  period,  suffer  from  disturbance  of  diges- 
tion, diminution,  of  appetite,  gasti-ic  oppi-ession,  and  even 
vomiting.  In  rare  cases  h<'emorrhage  from  the  mucous 
membranes  has  been  noted,  and  with  delicate,  amemic 
women  the  eruption  of  acno  s]>ot3  on  tho  face,  breastR,  and 
back  is  not  ttncommon.  Blackening  of  the  teeth  is  more 
likely  to  occur  when  they  are  carious,  sulphuretted -hydro- 
gen precipitating  tliu  iron,  in  the  form  of  a  sulphide,  from 
the  solution  in  which  it  is  held  by  tho  alkaline  seci-etion  of 
the  mouth.  Even  when  ti-eth  are  perfectly  sound,  black* 
uuiug  may  still  occuj'  from  tho  prceencu  of  tannic  acid  in 
various  articles  of  food,  and  in  tea  and  other  drinks,  the 
precipitate,  in  this  case,  being  a  tannato  and  not  a  sulphide 
of  iroa. 
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One  of  the  chief  therapeutical  uses  of  iron  is  as  a  haima- 

tmic.     The  mistura  ferri  cumpoaitu  is  known  as  Qrifliths* 

rMixttiro,  after  Dr.  Mo&es  Griffiths,  who  flourished  in  the 

last  century,    fllistura  ferri  aromatica,  which  is  ofiicial  in 

Great  Britain,  is  commonly  called  Heberden's  Ink-] 

Sulphate  of  iron  exists  in  three  forms — sulphate,  dried 
Bulpliat«^  and  granular  sulphate.  The  dried  sulphate,  which 
contains  no  water  of  crj-stallization,  is  useful  for  making 
pills.  Five  grains  of  it  are  etiuivalent  to  nine  grains  of 
the  ordinary  sulphate.  Cliiud'15  pills  are  ofHcial  as  pilule 
ferri  carbouatis,  and  aro  largely  used  iu  the  treatment 
of  anaemia.  They  consist  of  the  sulphate  and  carbonate  of 
iron,  with  powdered  tnigaaiutli  and  otlitT  excipients.  A 
double  doconipositiou  takes  place,  carbonate  of  iron  and 
sulphate  of  potash  being  formed.  The  therapeutical  action 
of  sulphate  of  potassium  in  this  dose  is  pnictically  nil. 
Blaud's  pills  simply  afford  a  convenient  niwlo  by  which  to 
adiniDister  freshly -pi*parod  carbunatc  of  iron. 

The  carbonate  is  a  fernius  salt  insoluble  in  water,  unirri- 
tating  and  not  astringent.  The  presence  of  sugar  prevents 
it  from  Ui'ing  converted  into  ferric  oxide.  These  pills  are 
prescribed  in  mild  cases  of  anajniia,  and  are  extensively 
advertised,  hut  their  popularity  is  in  excess  of  their  merits. 
They  are  sold  as  a  proprietaiy  preparation  in  some  conn- 
tries,  and  aro  often  incorrectly  described  in  text-books  as 
"  Bland's  pills."  They  are  not  nearly  so  useful  as  are  pills 
made  with  dried  sulphate  of  iron  and  a  drop  or  two  of  sim- 
ple syrup.  Tliis  la.st  method  is  not  iiopular  with  chemists, 
as  it  requires  some  skill  to  make  the  pills ;  but  they  are 
easy  enough  to  make  when  you  know  how. 

An  excellent  cxiiubination  in  cases  of  anaemia  is  the  fol* 

lowing : 

Dried  Sulphate  of  Iron,  gr.  iij. 

ArsenoiLS  Acid,  gr.  yjj.  . 

Simple  Syrup,  gr.  ss. 


To  luakc  a  pill. 
after  meals. 


One  should  be  taken  three  times  a  day 
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It  is  essential  that  these  pills  should  be  made  with  sjrup, 
and  with  synip  alone.  If  tliey  art-  iiuule  with  extruct  of 
WUutlonna,  or  oxti'uct  of  f^-utiaii,  tbo  sticky  iiiu»!s  adhores 
toono  portion  of  the  mucous  mombmuo  of  the  stomach, 
and  the  rt-sult  is  that  the  putienl  suiT<.'i-8  intense  pain  and, 
nut  iufrequoiitly,  develops  symptoma  of  ulceratioa  of  thy 
etonmch.  If  inado  with  simple  eyrup,  the  mags  disinte- 
grates at  once,  and  is  distributed  throughout  tho  contents  of 
the  stomach  in  a  form  in  which  it  can  he  readily  absorbed. 
Chloride  of  iron  is  mot  witli  as  liquor  ferri  chloridi  or 
eolation  ot  chloride  of  iron,  and  tiuctura  ferri  chloridi. 

Dialyzed  iron  occurs  in  the  form  of  the  solution :  liquor 
ferri  dialvsatus.  It  consists  of  a  highly-basic  ferric  oxy- 
chloride,  from  which  most;  of  the  acidulous  matter  Itas 
been  removed  by  dialysis.' 

Various  albuminates  of  iron  have  recently  been  employed 
with  much  success.    Ferratin — an  iron  derivative  of  acid- 
albumin,  discovered  by  Schmiedeberg    and    Marfori,  of 
Strasslmrg — is  one  of  the  best. 
[Pkkfakatioxs  : 

Ferri  Carbonaa  Saccharatiia 
"    Chloridum 
Citras 

et  Ammonii  Citi-as 
et  Ammonii  Sulphas 
et  Ammonii  Tartras 
et  Potassii  Tartras 
et  Quinine  Citras 
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'  The  proecM  of  diAljsis  wm  discovered  by  GmhAm  In  1881,  and  ooo- 
RiMs  ot  sepftnttinK  rivittJilliKAhlo  substADoes  from  tho§<e  wliioh  do  not 
otTalallU^.  br  puuring  «  tnixtiirp  of  boU>  on  n  poroui  diaphragm,  the 
under  surfncv  of  whifh  m  in  cod  tact  witlt  water.  The  HubatAiicm  which 
{NUai  tlirouRl)  thn  iM>]>tuni  ue  call«^  "  cryMdllolils,"  from  their  p<3wpr  of 
(onnUig  co'v^'^  ^hil«  thoae  vlikli  remain  upon  (ho  diaphi-Bgm  arv 
CbUmI  "  coHoitix,"  from  tlteir  rGsembbuice  to  gelatin  and  iKtctaww  tliejr 
do  not  ciystallizc.  Onp  of  the  Dtost  convenient  dlalrzing  ngnnt«  is 
pkrchmfnt-piiM^,  prrpared  by  brief  imnierxion  of  uiuizeiJ  paper  in  dilute 
enlpburic  acid. 
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[Preparations  ; 

Ferxi  et  Qiiininae  Citras  Solubflia 
"    et  Stryclminai  Citras 
"    Hypophosphis 
"    lodiduni  Saccbaratum 
Lax^tas 

Oxidum  Hydratum 
Oxidum  Hvdratmiicum  Magnesia 
Phosphas  SoIuV^ilis 
PjTOphosphas  Soluhilis 
Suiplias 

Sulphas  EsHJccatus 
Sulphas  CJraiiulatus 
"    Valeriaiias 
Femim  Reductum 
Eniplastrum  Ferri,  9  per  cent. 

laquor  Ferri  Acetatis,  7.5  per  cent,  of  metallic  iron 
"      Feixi  Citi-atis,  7.5  jwr  cent,  of  metallic  iron 
"      Ferri  Chloridi,  37.S  per  caiiU 
"      Ferri  et  Ammonii  Acetatis  (Bmsham's  Mixt.) 
"       Ferri  Nitratis,  lA  per  cent,  of  metallic  iron 
"      Ferri  Suhsiilphatis,  13.C  per  cent,  of  metallic 

iron  (MoDael's  Solution) 
"      Ferri  Tei-aulphatis,  Ri>er  cent,  of  metallic  iron 
Ma-tsa  Ferri  Carbonatw  (V'ailet's  Maiis) 
Mistura  Ferri  Composita  (Griffiths'  Mixture) 
Pilulie  Aloea  et  Ferri,  1  gr. 

*'      Ferri  Carlmnatis  (Blaud'e  Pills) 
"      Ferri  Todidi 
Synipua  Ferri  lodidi,  10  per  cent. 

"       Ferri,  Quininie  et  Strychninae  Phosphatumi 

9  per  cent. 
'*       Hypophosphitum  cum  Ferro,  1  per  cent. 
Tinctura  Ferri  Chloridi,  13.6  per  cent. 
Trochisci  Ferri,  4^  griuns 
Vinum  Ferri  Amarum,  4  per  cent. 
Feiri  CitratJs,  5  per  cent] 
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ALCOHOL 

[Ktliyl  alcohol  is  the  only  one  of  numeroas  alcohols  which 
is  iruplieU  by  the  oftii;ial  title.  It  exists,  as  defined  by  tho 
Phflrmacopo>ia,  iu  four  foruis  :  Absolute  Alcolicl — coatain- 
ing  more  than  1  por  ctmt,  by  weight,  of  water:  Alcohol 
— containing  about  i'l  per  cent.,  Ly  weight,  of  ethyl  alco- 
hol ;  DihUed  Alcohol — having  about  4!  \itiv  cont.  of  abso- 
lute alcohol ;  and  Deodorized  Alcohol,  of  which  about  02.5 
per  cent,  is  absolute  alcohol.J 

Recttiied'Spirit  [as  it  is  known  in  Great  Britain]  is  othyl 
alcohol  with  16  jjor  cent,  of  water — i.e.,  it  contains  84  per 
cent.  o£  aIf«liol.  It  is  tho  product  of  the  vinous  fermen- 
tation of  sugar  contained  in  wino,  malt  liquors,  otc.  These, 
when  distilled,  yield  brandy,  rum,  etc.,  and,  when  redis- 
tilled, rectified  spirit.  By  tho  distillation  of  a  fermented 
liquor,  a  mixtui'O  of  alcohol  and  water,  contiuniug  as  little 
as  10  per  cent,  of  water,  can  bo  obtained ;  but  this  mix- 
ture cannot  be  separated  by  furilier  distillation,  as  the  two 
li({uids  go  over  together  iu  theso  proportions  without 
further  division. 

Proof-Spirit  contains  about  49.34  jMjr  cent,  of  absolute 
alcohol,  so  that  it  is  pmcticaUy  half  spirit  and  half  water. 
Every  half  per  ceot.  of  alcohol  over  this  corresponds  to  one 
degree  over  proof.    The  strength  o£  alcohol  was  formerly 
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tested  by  moistening  guujiowcler  with  it  and  sotting 
to  the  spirit.  I£  the  powder  exploded,  the  spirit  was  eaie 
to  be  "over-proof,"  but  if  it  contained  too  much  water 
to  do  this,  it  waa  said  to  be  "uader-proof." 

Absolute  Alcohol  h  mode  from  rectified  spirit  by  rodis- 
tilling  it  with  dry  potossic  carbonato  ;  but,  in  order  to  dry 
it  completely,  it  ought,  finally,  to  bo  mixed  iti  a  retort  with 
its  own  weight  of  qviick-limo  in  1  mn\>n  and,  after  standing , 
for  some  days,  be  again  distilled.  The  first  portions  col- 
leoted  contain  the  moisture  of  the  apparatus  an«i  should 
be  i-ejected.  Alcohol  mixes  with  wat^r  in  all  proirortions, 
and  the  mixture  occupies  a  smaller  I>ulk:  than  the  alcohol 
and  water  occupied  previous  to  mixing. 

Methylic  Alcohol  is  one  of  the  products  of  the  dry  distil- 
lation of  woml.  The  watery  hquid  is  Boparatcd  from  tho 
tar  and  distilled  and,  after  being  purified,  is  redistilled. 

Methylated  Spirit  is  ethyl  alcohol  mixed  with  10  per 
cent,  of  wtKxl-iipirit. 

In  tho  British  I'lmrmacopoeia  tho  Spiritus  vini  GalUci  or 
French  brandy  and  Vinura  Xericum  [sherry  wise]  are  oflS> 
cial.  In  the  United  States  PharmacoiKeia,  in  addition  to 
brandy,  whiskey,  white  wine,  and  red  wino  are  official. 

[The  latter  recommends,  when  either  of  the  two  last- 
named  are  prescribed  without  specification,  that,  for  the 
foiTuer,  "  a  dry,  white  wine  of  domestic  production  (such 
as  California  Riesling,  Ohio  Catawba,  etc.),"  and  for  the 
latter,  "  a  drj',  red  wine  of  domestic  production  (wuch  as 
a  native  Claret,  Burgundy,  etc.),"  be  employed.] 

Wines  and  distilled  liquors  contain— in  addition  to  alco- 
hol—water, salts,  and  various  volatile  ethers  and  flavor- 
ing agpntH.  Tile  following  table  shows  tho  percentage  of 
alcohol  contained  in  the  common  varieties  : 


Rum, 

GO  to  70  per  cent. 

Brandy, 

45  to  65 

Whiskey, 

Brt  to  60       " 

Gin, 

a*  to  60       " 
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Port, 

Sherry, 

Burgundy, 

Olaret. 

Hock, 

Ohampapne, 

Strong  ale, 

Stout, 

Porter, 

8  mall  beer, 

Teetotal  driukH, 


20  per  cent. 

15  to  111  '* 

13  to  H  " 

10  to  17  " 

8  to  10  " 

C  to  13  '* 

e  " 

fl  " 

4  " 

1  " 

fi  to  14  " 


Liqtieurs,  such  as  Gin,  Chartreuse (j^en  and  yellow,  the 
foniier  being  much  the  stronger),  Cura(;oa,  Majaschino, 
KUmmel,  and  B^ui^dictinu,  are  gvuerully  supposed  to  be 
innocuoua ;  but  they  contain  a  large  pei-contage  of  alcciliol 
and,  although  the  dose  is  email,  they  are  saccharino,  and 
the  combination  of  alcohol  and  augar  is  especially  injurious. 
Probably  the  least  injurious  of  liqueurs  is  dry  Gin,  which, 
although  strong  in  alcohol,  contains  practically  no  sugar. 

Alcohol  ia  Largely  used  in  pharnuicy,  es]jecially  in  the 
-preparation  of  tinctures  [and  fluid-oxtracts].  It  is  era- 
ployed  when  the  active  portion  of  tho  drug  is*  sparingly 
aolublo  in  diluted  alcohol.  The  latter  is  used  wlion  active 
ingredients  are  soluble  pai-tly  in  alcohol  and  partly  in 
water. 

Some  years  ago  the  Temperance  party  [In  England] 
thought  it  wrong  to  use  tinctures  made  with  alcohol,  and 
ordered  glycerin  to  be  substituted  for  the  spirit.  The  new- 
tiuctm-ea  were  all  right,  excepting  that,  in  the  majority  of 
cases,  they  contained  none  of  the  activity  of  tho  plant. 

AcTiov. — Tho  physiological  action  of  alcoliol  presonts 
many  points  of  interest:  When  applied  to  tho  skin  and 
allowed  to  evaporate,  it  contracts  the  blood-vessels  locally, 
and  prodmi^s  a  sensation  of  cold.  This  property  is  taken 
advantage  of  by  surgeons  who  employ  evaporating  lotions, 
composed  largely  of  alcohol,  as  applications  to  inflamed 
tissues,  a  common  fcirniula  Wiug  two  and  a  half  ounces 
of  diluted  alcohol  with  half  a  pint  of  water. 
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Applied  to  the  skin  in  a  cmcentrated  form,  it  thickens 
and  hardens  tho  epidermis.  It  is  a  well-known  cuetoni  to 
rub  the  buttocks  of  bed-ridden  patients  with  brandy,  or 
caudc-ColognOj  to  prevent  the  formation  of  bedsores.  It 
coagulates  albuminous  solutiona  by  withdrawing  water. 
Thus,  when  taken  into  the  mouth,  it  forms,  with  the 
secretions,  a  thin  layer  of  cuagulated  albumin.  It  also 
acts  as  an  astriugcnt  to  tlio  mucous  membrane,  and  is  use- 
ful in  checking  bk-odiug  from  the  gams  and  in  promoting 
the  healing  of  small  ulcei-s.  In  the  stomach,  it  excitesa 
feeling  of  warmtli,  nccompanted  by  increased  vascularity 
and  increased  secretion.  This  aHords  an  ex{>lanation  of 
the  common  custom  of  taking  gin-and-hi Iters  before  meals, 
or  a  glass  of  slieiTy  at  the  commoncfment  of  dinnor.' 
Alcohol  al»T  assists  in  the  expulsiou  of  flatus  from  the 
stomach,  an  action  which  is  familiar  to  us  in  the  relief 
afforded  by  various  ooi-dials  in  cases  of  t^lic  and  allied 
conditions.  When  alcohol  is  taken  habitually  in  excess, 
itgivesrise  to  chronic  gastric  catarrh,  bo  that  the  patient 
Buffers  from  nausea  and  vomiting  in  the  early  morning 
before  bi"cakfast. 

In  the  intestine  alcohol  acts  as  an  astringent,  and  port 
wine  is  with  many  people  ii  favorite  remedy  for  a  sUght 
attack  of  diarrhfca.  When,  however,  alcohol  is  taken  too 
freely,  it  stimulates  the  secretions,  and  habitual  topers  are 
rarely  constipated.  In  the  ca.He  of  the  light  Freuch  nines, 
which  are  of  little  alcoliolic  strength  and  are  usually  con- 
sumed in  fairly  large  quantities,  the  presence  of  various 
salts  in  solution  probably  accounts  for  the  laxative  action. 

In  the  blood  idcoliol  fonnsa  compound  with  haemoglo- 
bin, which  takes  up  and  givua  oil  oxygen  less  rt^adily  tlian 
hemoglobin  itself.  Alcohol  lessens  the  oxidizing  power  of 
the  blood  and  diminishes  waste.  It  is  diffused  utiiforrrdy 
throughout   the  body,  excepting  that  tho  blood  usually 

*  A] moat  all  *' bitterB**  uw  aoAe  ot  f^viitian.  The  gentian  tiu|>roTe« 
R|ip^it«,  viil  t)M>  iilcolu>l,  by  Inoiviislnt;  the  secretUpn  of  gsatrlo  |uloe, 
provides  mcuu  for  dig««itiDg  the  food. 
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GDntains  a  higher  percentage  than  the  organs.  It  itf,  in 
great,  pari,  split  up  into  carbonic  acid  and  water ;  but  a 
Btnall  portion  ia  (tlitiiiiiatod  uncliaugeil  with  urine  and  hy  the 
lungs.  The  peculiar  and  characteristic  odor  of  the  bi-eath 
of  chronic  alcoholics  is  well  known.  After  an  alcoholic 
debauch  the  specific  gravity  of  the  urine  is  sometimes 
lower  than  that  of  water. 

Alcohol  has  a  marked  effect  on  tlie  circulation.  It 
stimulates  the  heart's  action  and  dilates  the  superficial 
bl(Kid-vc*ssfle.  The  veins  are  dilated,  and  the  blood  piuues 
so  quickly  through  the  veasols  that  it  has  no  timo  to  be- 
come venous.  This  effect  on  the  circulation  explains  the 
flushing  of  the  faco  which  follows  administration  of  alco- 
hol, and  also  the  throbbiug  feeling  iu  the  head  and,  to 
a  less  extent,  all  over  the  lx>dy,  which  in  so  often  exiwri- 
enced.  The  tomperatnro  falls  because  a  larger  surface  of 
blood  is  exposed  to  the  surrouadiug  attnosphoi*e. 

Alcohol  also  induces  sweating,  and  this  may  have  some- 
thing to  do  with  the  fall  of  the  temperature.  In  large 
doses  the  diminished  tissue-change  is  nn  important  factor. 
Every  one  know-s  that  Arctic  travellers,  and  others  exposed 
toiutensecold,  should  nottakealcohol.  Theeflfert  would  he 
to  dilate  the  superficial  blood  vessels  and  bring  down  tlie  tem- 
peraturoof  the  body.  If,  however,  a  person  who  has  become 
chilled  takes  a  glass  of  hot  bnand yaiul -water  as  soon  as  he 
gets  home,  it  proves  beneficial  by  dilating  the  blood-vossela 
in  an.  atmosphere  considerably"  warmer  than  that  to  which 
ho  has  been  exposed.  When  a  pui-souis  suffering  tempora- 
rily from  the  effects  of  an  overdoHO  of  alcohol,  he  may  ma- 
terially improve  his  condition  by  Ijing  for  a  couple  of  houra 
in  a  very  hot  bath.  The  common  explanation  is  that  "  it 
sweats  the  drink  out  of  hJm/'but  probably  what  really  bap- 
pens  ift,  that  the  superficial  hlood-vestwls  are  dilated  so  that 
the  alcohol  in  the  body  is  distributed  over  a  wider  area, 
and  is  applied  less  freely  to  the  central  nervous  system. 

The  effect  of  alcohol  on  the  nervous  system  is  very 
marked,  the  highest  centres  being  first  affected.    To  begin 
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with,  the  imagination  is  excitod,  and  the  person  loses  his 
habitual  timidity  and  self-consciousness.  The  nftrvoiis,  shy 
man  finds  hinisolf  talliing  fix*cly  to  his  fair  neighbor  at 
dinner,  and  doing  his  best  to  iiiako  himself  agreeable.  In 
ordinary  society,  when  ladies  are  present,  the  effect  of  al- 
cohol is  not  carried  beyond  this  stage.  At  a  large  public 
dinner,  however,  rather  tuoro  wine  is  taken,  and  the  iliJB- 
dent  speaker  suddenly  finds  himself  ou  his  legs,  returning 
thanks  with  great  fluency  for  the  guests  of  the  evening. 
He  may  be  makiug  a  fool  of  himself,  but  ho  is  oblivious  of 
the  fact.  At  a  uian's-diuucr,  when  there  is  losa  reetraiut, 
the  dose  of  alcohol  is  often  carried  to  the  extent  of  inijmir- 
ing  tliH  judgment.  He  tells  his  host  the  amount  of  his 
income,  blahs  about  some  African  shares  which  are  worth 
picking  up  and  are  likely  to  go  better,  and,  being  a  i-espcct- 
able  married  man,  suggests  that  they  should  go  to  the 
"Empire  "  or  take  a  stroll  down  Piccadilly. 

Up  to  this  point  no  particular  harm  is  done,  and  all  that 
can  bo  said  of  the  person  is  that  he  "has  been  dining"; 
but  if  he  goes  a  little  further  his  emotions  are  excited,  and 
he  invites  casual  acquaintances  to  come  and  feisty  with  him 
for  a  week.  He  is  now  in  a  maudlin  condition,  and  is  gene- 
rally said  to  be  "a  little  bit  on."  After  thia  the  downward 
course  is  rapid.  His  motor-centi'efi  get  affected,  and  he 
finds  some  difficulty  in  articulating,  especially  when  ho 
endeavors  to  remark  that  it  is  a  truly  rural  view.  Then 
the  cerebellum  comes  into  play,  and  he  experiences  the 
delights  of  "seeing  double,"  accompanied  by  a  sensation 
that  the  pavement  might  have  been  made  wider  with 
advantage.  A  policeman  puts  him  into  a  cab,  but  he  is 
unable  to  give  his  address,  and  probably  spends  the  rest  of 
the  night  in  a  police-station.  If  not  looked  after,  befalls 
into  a  state  of  somnolence  and  inseniibility,  the  respiratory- 
centre  suffers,  and  be  becomes  comatose,  or  "  dead  drunk." 
Still,  with  care,  he  is  safe ;  but  if  left  exposed  to  cold 
night-air,  or  not  properly  looked  after,  the  heart's  action 
becomes  weakened  and  he  dies. 
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Alcohol  possesses  tho  valuable  property  of  dulling  tho 
sensiliility  of  the  vitso-motor  centre  to  reflex  iinpressiona, 
so  that  thcra  is  an  ahuost  corupleto  al>sctico  of  shock  from 
an  accident  or  iujury  received  whilst  iu  this  condition.  It 
is  often  said  tlmt  Providence  watches  over  drunken  men, 
and  this  is  the  physiological  expbtiiation  of  it. 

When  alcohol  is  habitually  taken  in  excess,  it  iuducos  a 
train  of  symptoms  to  which  we  apply  tlie  term  alcohol- 
ism. Tills  condition  is  the  result  of  a  more  or  lesa  con- 
tinuous U8C  of  alcohol,  and  differs  from  the  inimediato 
effects  of  a  considerable  overdose,  to  which  we  apply  tho 
torms  intoxication,  drunkenness,  or  inebriety. 


AN/ESTHETfCS 

This  is  a  name— originally  proposed  by  Dr.  Oliver  Wen- 
>dell  Holmes—given  to  a  series  of  agents  employed  for  tho 
prevention  of  pain,  and  applied  especially  to  those  used  in 
surgical  practice.     An.'esthetios  aro  diWsible  into  : 

General  Aaiesthetics,  which  include  chloroform,  ether, 
nitrous-oxide,  ethidene  bichloride,  etc.,  and 

Local  Anaesthetics,  cliiutly  uucli  as  ether,  bromide  of 
ethyl,  cocaine,  and  cold. 

Carbolic  acid  will  produce  temporary  local  anwsthesia  of 
the  skin,  and  so  will  many  of  the  essential  oils.  Menthol, 
thymol,  oil  of  iiepperrniut,  ami  oil  of  cloves  are,  therefore, 
useful  applications  iu  the  treatment  of  neuralgia.  Aconitioe 
is  used  locally  in  the  treatment  of  many  painful  affections, 
but  not  for  the  perfonuaiico  of  surt^icul  operations. 

The  history  of  tho  discovery  of  anaistlwtics  is  a  curious 
one  :  In  1798  Mr.  Humphry  Davy,  then  twenty-two  years 
of  age,  published  his  "Researches,  Chemical  and  Pbilo- 
sophical,  chiefly  concerning  Nitrous-Oxide,"  in  which  be 
says  :  "As  aitrous-oxido  iu  its  extoosivo  operation  ajipears 
capable  of  destroying  physical  piiin,  it  may  probably  be 
used  with  advantage  during  surgical  operations."  No 
notice  was  taken  of  this,  but  for  many  years  subsequently 
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dentist.  In  lSi6  Mortou  tried  ether  on  himself,  and  i-e- 
mained  insensible  for  eight  minutes.  Instantly,  as  he  tells 
Us,  he  looked  for  an  opportunity  of  gixnng  it  to  a  pationt, 
and  a  stout,  healthy  man  coming  iu  just  at  the  critical 
moment,  bo  induced  him  to  inhale,  rendei-ed  him  quit« 
insensible,  and  drew  one  of  his  teeth  without  rmising  the 
slightest  pain.  A  month  later  Morton  gave  ether  to  a 
patient  in  a  hospital,  and  a  tumor  was  removed  with  com* 
plete  success. 

Some  years  later  Dr.  Simpson,  of  Edinlmrgh,  eii^estftd 
the  employment  of  ana>?;theticA  in  childbirth,  and  sutiBti* 
tuted  chloroform  for  ether.' 

The  subsequent  history  of  the  men  who  introduced 
ansfithesia  is  instructive — and  encouraging. 

Wells,  after  his  failure  at  Boston,  went  home  disheart- 
ened, and  was  loug  ill  and  unable  to  practise  hts  profes- 
sion. He  gave  up  dentistry  and  went  into  picture-dealing. 
He  tried  to  get  some  reward  for  the  priority  of  discovery, 
but  was  constantly  dissappoiuted,  and  fiDally  committed 
auicide.  Twenty  years  afterward,  his  statue  was  set  up 
in  Hartforil,  and  fiv*.-  years  later,  his  widow  being  desti- 
tute, a  subscription  was  raised  on  hor  behalf. 

Dr.  Long  lived  quietly  and  little-known  till  isrs,  ■when 
died.     He  received  no  reward  or  honor  of  any  hind. 

Mortou,  after  taking  out  his  patent,  had  many  lawsuits 
and  disputes.  He  petitioned  Congress  for  somo  gi-ant  or 
reward  and,  after  waiting  for  twenty-two  years,  commuted 
suicide  by  drowning. 

Jackson  was  equally  unsuccessful  in  his  end(>avors  to 
obtain  recognition,  and  finally  ended  his  days  in  a  lunatic 
asylum. 

Simpson  was  made  a  baronet ;  had  a  statue  erected  to 
him  in  Edinburgh  and  a  bust  in  Westminster  Abbey. 

Such  is  the  history  of  the  discovery  of  anaesthesia. 

I  [Oiliiroform,  its  a  sulKitniint.  wa.H  dtwuovered  In  1831  hy  Mr.  Sgunoel 
OvtJirlc.  iif  SackeU'n  Hnrhor.  N.  Y.J 
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CHLOROFORM 

Chloroform  is  made  hy  the  action  of  chlorine  on  alcohoL 
It  (liBsolveR  india- rubber  ;  gutta-percha;  many  resins,  fats, 
and  alkaloids,  and  is  doconjpoBGd  by  potash  and  soda.  It 
should  not  be  made  from  methylated  spirit,  and,  wbt-n 
poured  on  b1ottinj;-pa[ier,  should  luuve  uo  uiipluasant 
smell.  It  was  first  usod  as  an  anajsthetic  in  1S4T,  by  Dr., 
afterward  Sir  James  Y.  Simpson. 

Wlieu  apphed  to  the  skin,  it  evaporates  rapidly  and 
loaves  a  fcvling  of  cold.  When  evaporation  is  proveutod, 
it  pa-sses  through  the  epidermis,  produces  a  burning  sen- 
nation,  the  skin  isrwldened,  and,  if  the  apphcalion  is  pro 
longed,  them  may  be  vesication.  The  counter-irritation 
produced  by  chloi-oform  is  utilized  in  many  painful  affec- 
tions. A  chlrtivfnnn  piiultiee,  mjule  by  sprinkling  cliloro- 
form  on  a  pad  of  lint,  will  check  the  pain  of  lumlmgo,  and 
is  a  useful  application  to  the  abdomen  in  cases  of  coUc. 
The  patient  sihoiild  keep  it  on  as  long  as  he  can  bear  the 
Binarting,  and  iht^n  sliift  its  position. 

In  tho  month,  chloroform  stimulates  the  mucoua  mem- 
brane and  increases  the  flow  of  saliva.  When  swallowed 
in  small  quantities,  it  increases  and  coH>rdinates  movements 
of  tho  stomach  and  intestines,  expelling  flatus  and  reliev- 
ing the  pain  of  colic.  In  attacks  of  vomiting  or  of  indi- 
gestion with  flatulence,  a  common  remedy  is  three  drops 
of  chloroform  in  a  wincglassful  of  water.  In  large  doses 
it  produces  gastra-ent«ritis,  and,  ultimately,  as  it  becomea 
absorbed,  gives  rise  to  much  the  same  symptoms  as  if  it 
wore  inhalod.  It  is  ofteu  swallowed  by  lunatics  for  sui- 
cidal purposes.  When  a  largo  rjuantity  haa  been  taken 
its  characteristic  odor  is  noticed  in  the  breath.  The 
patient  usually  presents  au  anxious  appearance,  and  com- 
plains of  a  burning  pain  in  tho  throat,  stomach,  and 
bowels.  There  is  ctddnossof  the  extremities,  with  stagger- 
ing gait.  There  may  be  vomiting,  but  the  patient  soon 
becomes  insensible,  and  posees  into  a  condition  of  coma 
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'with  complete  atia>stheaia,  dilated  pupils,  and  stertorous 
breathing.     From  one  to  two  ountres  usually  prove  fatal. 

ClUoroform,  whether  absorbed  from  the  stomacli  or  the 
luDgs,  has  a  marked  influence  on  the  nervous  system.  It 
paralyzes  the  nervous  centres  ia  much  tho  same  order  that 
alcohol  does  ;  but  with  this  difference,  that  in  the  case  of 
chloroform  there  is  not  the  prelimiimry  stage  of  escite- 
ment  which  is  such  a  proiuiucnt  feature  with  alcohol. 

One  of  tho  first  effects  of  chloroform  ia  abolition  of  sensa- 
tion and  voluntary  motion.  If  it  would  do  no  more  than 
that  it  would  bo  a  boon,  although  the  work  of  tho  sur- 
geon would  bo  frequently  intorru[)U'd,  and  often  marred, 
by  involuntary  stmggles  on  the  part  of  a  patient.  But, 
fortunately,  the  spinal  cord  is  also  subdued,  and  tho  reflex 
functions  of  tho  cerebro -spinal  axis  are  aboliHlusi  so  far  as 
concerns  tho  voluntary  muscles,  which  ai-e  i-enderod  pas- 
sive. The  centres  concerned  in  respiration  remain  active, 
and  the  same  Is  the  case  with  the  sympathetic  ganglia  of 
thti  heart. 

Cldoroform  derives  its  utility  as  an  anaesthetic  from 
the  fact  that  the  respiratoiy-cejitre  is  the  Last  of  all  the 
parts  of  the  central  nervous  system  to  be  deprived  of 
activity. 

This  view  of  the  physiological  action  of  chloroform 
■will  not  receive  universal  acceptance.  For  many  years 
there  lias  been  a  great  discussion  as  to  whether  it  is  the 
heart  or  the  respiration  which  first  goes  wrong  in  cases  of 
death  from  the  use  of  chloroform  as  an  anesthetic.  The 
Edinbui-gh  rule  is  practically:  "Watch  the  respiration; 
tho  heart  will  take  care  of  itself."  The  scientific  commis- 
sion, appointed  by  the  Nizam  of  IIyderah;id  to  investigate 
the  question,  adopted  this  view ;  but  the  subsequent  re- 
searches of  MacWilliam,  Gaskell,  and  others,  sliow  that 
the  verdict  of  the  coramissiou  cannot  be  taken  as  con- 
clusive. There  is  very  little  doubt  that  chloroform  may 
paralyze  the  heart  without  ftrst  aflfeoting  the  respiration, 
and,  moreover,  that  paralysis  of  the  vaao-motor  centre,  and 
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Kwal  of  blood  from  the  heart  and  brain 

may  Ir>  an  important  fac-tor 

I  rasoh.    Siewari  suggests  that,  iu 

'  1  nle,  a  second  should  be  added, 

L  Um  bnathing ;   watch  the  pul.se. 

■  to  £ul  for  want  of  blood,  fill  it  by 

J  the  abdomoQ.'* 

'ttxectsa  powwjfulljr  depressing 

^    WiNB  njectod  into  the  jugular  vein 

t  IfctbaartV  action  and  destroys  its  mus- 

Vapor  ot  dbHort^orm  applied  to  the  ex* 

i^  and  eren  vhen  artificial  r^pira- 

>«|iKt  is  Tery  ap|>an^nL    There  can 

kdostroTs  the  contractile  power 

exnts  a  depressing  action 
■tt..  B  aMopied  by  a  series  of  experiments 
j|»lptti|<M-«MkBi7^an«n>U3.  The  ventricle  was 
lelHil  l»  kli»  <ttlMilk  bnr  a  KgatuK  passing  round  the 
»—M  ■«»<>»  wiilili  and  tbe  wtricte.  The  por^ 
hX  1A»  fciMt  itopfciJinl  ^**"  notride  with  a  little  of 
(M*  trwa  iaMMtoiy  ii«rr«s  or  ganglia,  so 
•  df  tt*  Arac  caaiut  be  doe  to  any  action 
CUorofonn,  it  vras  found, 
«M>  Sk!»  feK«A»  «^  — Biiirii>  and  pihicaqiinc,  in  re- 
tfeMi^  1^  W^^  ^hi^nalwa  of  the  tradug  until  the 
tU-Ut   I  If    '*'  IJfcTifci      tte^iiiiboa  of  ammonia  at  once 

Mit>JC\w  its  action,  but  a  lat^>!r 
imtts  it  in  5pit«  of  tbe  pn^smce 
Mt  tt»  aMMfeMHlik     Atxv(iUM  dMi«i  DoK  antagonize  the  action 

MUofine  is  added  first,  the 
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■  actum. 

I  noi*  extensively  employed 

It  "was  Slid  that  it  coidd  bo 

m  aiMl  wnmeu,  to  children  a 

Pregnancy  was  held  to 

,  aodl  a  condition  of  collapse 
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was  not  regarded  sxs  a  reason  for  withholding  its  atliiiinis- 
tnitioa.  It  was  held  that  the  action  of  the  drug  on  the 
brain  and  on  the  cardiac  ganglia,  through  the  medium  of 
the  vagus  and  sympathetic,  protects  the  heat-t  from  the 
indii^ocl  effects  of  exteraal  violence  and  diminishes  the 
risk  from  sliock  on  the  o|)emting  table.  It  revolutionized 
the  old  rule  to  defer  o[>eration  till  collapRe  had  {tassed  oft. 
It  eliminated  the  risk  of  secondary  hjf  moiThage,  as,  from 
the  absence  of  faintaesa  durins  the  operation,  the  vessels 
which  require  ligature  declare  themselves  by  bleeding.  It 
wa«  said  that  any  pereon  who  is  in  a  fit  condition  to 
undei^  a  eevei-e  opeiution  is  in  a  fit  state  to  take  chlo- 
roform. Of  late,  however,  those  views  have  undergone 
some  moditication.  and  chloroform  is  not  the  popular 
ansBSthetic  that  it  was  some  years  ago.  There  is  one  thing 
in  its  favor,  which  is,  that  it  can  be  given  to  children  with 
perfect  safety. 

In  private  practice  surgeons  usually  prefer  to  operate 
early  in  the  morning,  and  this  is  a  decided  advantage  to 
the  anaesthetist,  for  the  patient  has  had  uo  food  since  the 
previous  night ;  is  fortified  by  a  good  rest ;  is  already  in 
bed,  and  in  a  mental  condition  favorable  for  the  produc- 
tion of  anEBSthesia.  There  aro  one  or  two  precautions  the 
anseethetist  always  takes:  He  sees  that  false  teeth  ai-e 
removed,  and  that  there  is  no  impediment,  by  stays  or 
tight  clothing,  to  full  expansion  of  the  chest. 

The  view  now  almost  universally  hrld  by  the  mo.st  expe- 
rienced observers  is  tliat  (rhloroform  is  not  a  safe  aiipesthetic 
A  woll-knuwn  surgeon  said  to  me  :  "I  never  use  it,  exoepi- 
ing  for  children  or  for  tongue-cases,  and  then  I  take  care 
that  the  patient  is  never  fully  under."  An  equally  well- 
knowu  physiologist  said:  "When  I  was  working  with 
monkeys  I  lost  a  Iirgo  proportion  of  them  from  chloro- 
form, although  they  were  healtliy  animals.  On  opening 
the  thorax  I  always  found  that  the  heart  bod  come  to  » 
standstill." 

Tliere  can  be  no  doubt  that  the  popularity  of  chloroform 
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as  an  aaS6th<>tic,  in  this  cotintrv,  is  on  the  wane.  Tha 
mortality  from  its  emplojrment  is  iDcreasing,  dwpite  the 
cape  devoted  in  medical  schools  to  instrucUon  in  its  iise. 
Tbe  drawbacks  of  ether-ad  mi  aistration  are  3S  nothing 
eoo3parpd  with  tho  grvatvr  risk  of  fatal  results  undeniably 
•BBociatcd  with  tho  administration  of  chloroform. 

Chloroform  may,  perhaps,  be  all  right  in  India,  whers 
ether  cannot  be  given,  the  small  number  of  deaths  from 
chloroform  amongst  the  iiattv«>s  buiitg  prohubly  explicable 
first,  on  the  ground  that  the  vapor  is  not  readily  given  in 
a  ooDCentrattHi  funn.  and  tiiocondly,  that  they  aro  somewbat 
onsusceptible  to  its  action. 

The  rule  with  regard  t«  the  administration  of  chloroform 
in  the  case  of  adults  seviiis  to  Ix* — not  to  give  it  at  all:  but, 
if  it  mucit  be  given,  to  avoid  all  forms  of  apparatus,  and  to 
let  the  patient  inhale  from  a  pocket- handkerchief ,  so  that 
the  vapor  in  diluted  as  much  as  possible. 

There  are  several  kinds  of  apparatus  sold  for  the  admin* 
uitration  of  chloroform,  the  intention  being  to  afford  some 
guarantee  that  the  proportion  of  chloroform  vapor  to  air 
does  not  exceed  four-per  cent.  In  many  cases,  however, 
no  apparatus  of  any  kind  is  available,  and  the  amesthetic 
is  given  from  a  napkin  or  pocket-handkerchief ;  in  fact,  in 
Scotland  this  method  is  almost  universally  followed.  Prob- 
ably more  depends  on  the  choice  of  a  pure  chloroform  than 
on  the  apparatus  by  which  it  is  given. 

Tho  sensation  of  inhaling  chloroform  is,  on  the  wholes 
a  pleasant  one.  Many  ]iei)ple  acquire  a  great  liking  for  iL 
Some  people  dislike  it,  partly  because  it  produces  a  choking 
or  suffocating  feehng,  and  partly  because,  as  they  say,  they 
diidiku  to  havu  their  senses  taken  away. 

After  a  few  whiffs  tho  patient  oxpcrionccs  noisoa  in  the 
ears  and  light*  before  tbe  eyes,  with  a  feeliug  of  weight  or 
oppression  at  the  chest.  The  heart  seems  to  bo  beating 
wildly,  and  there  is  throbbing  iu  the  big  blood-vessels.  In 
this  early  stage  there  may  bo  hysterical  symptoms,  es- 
peciidly  with  woiiieii ;  the  jHitient  laughing  or  crying  or. 
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V  pierhaps,  scntaming.  Tho  pulse  is  wsually  a  little  quick- 
I  oned  at  Qrsi  from  nervousness,  but  it  »oon  falls  in 
^^    frequency  and  gains  in  force. 

^H  Id  a  short  time  all  discomfort  ceases,  the  patient  becomes 
^^  quitit,  breathes  calnily,  and  is  evidently  happy  and  com- 
fortable. Consciousness  is  distinctly  affocted,  for,  while 
questions  are  evidently  still  heard,  their  purport  is  not 
uiidersUxjd,  and  answers  are  returned  slowly  and  are  not 
relevant.  After  a  time  there  may  be  a  period  of  excite- 
ment during 'which  the  patient  struggles  and  attempts  to 
get  up ;  but  this  soon  passes  away,  and  the  muscles, 
which  before  were  contracted,  soon  assume  a  condition  of 
fla<:cidity. 

At  last  tho  patient  hocomos  completely  insensible, 
reflex  action  is  lust,  and  paiti  i&  no  lunger  oxporionced. 
The  pupils  are  contracted,  and  the  limbs,  when  raised,  fall 
hea%'ily.  The  signs  of  danger  are:  stertorous  or  shallow 
bniathing,  sudden  dilatation  of  the  pupils,  and  signs  of 
heart'faiUire. 

In  cases  of  danger  from  over-administration  of  chloro- 
form, prompt  measureB  must  bo  tiken.  Ti-action  should 
be  made  up<^n  the  tongue.  The  doors  and  windows  should 
be  opened  wide,  so  as  to  insure  a  current  of  fresh  air.  The 
chest  and  fa<;e  should  Imj  flapi>ed  with  a  wet  towel,  and, 
above  all,  ai-titicial  respiration  should  bo  commenced  at  onc^. 
The  head  should  be  lowered  and  the  extremities  raised.  A 
auocession  of  quick,  Hharp  blows  over  the  thorax  [and 
application  uf  hoat  to  tlio  cai-diac  area]  will  eomutimes 
stimulate  tho  heart  to  action.  Artificial  respiration  should 
be  kept  up  steadily  for  some  time,  and  a  bystander,  watch 
in  hand,  should  see  that  tho  uiovcmcuts  ai'o  not  performed 
Caster  tlian  twenty  in  a  minute. 

It  must  be  remembered  that,  at  a  certain  stage  of  chloro- 
fonn  anastln-sia,  women  sometimes  exhibit  marked  signs 
of  sexual  C3:citcmeut,  and  on  their  recovery  it  is  not  un- 
common for  them  to  bring  charges  of  improper  conduct 
against  the  liystandere.    It  is  never  safe,  therefore,  to  give 
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womon  ao  ana?«thetic  without  the  prosonce  of  a  third 
persoi).  Tho  imliont  has  no  iiitwntion  of  bringing  a  false 
cliargo,  hut  believes  that  impropriety  actually  took  place. 

UuJor  the  influence  of  chloroform  and  other  ana-^thet- 
ics,  [Kitients  occasionally  make  use  of  bad  language— a 
custom  from  n'hich  women  aro  by  no  means  exempt.  A 
}rouDg  lady  brought  up  in  the  Beclusion  of  a  c<mntry  par- 
sonage may,  when  under  chloroform,  burst  out  with  a 
torrent  of  oaths  that  would  make  a  Ixtnduu  cabby  turn 
blue  with  envT.  It  is  customary  to  say  that  tho  swearing 
is  one  of  the  symptomn  of  the  dnig. 

In  Bome  instances  a  patient  may  have  to  t)e  inaintAinod 
under  the  influence  of  chloroform  for  a  prolonged  period 
— for  hour?,  days,  or,  possibly,  weeks.  Thishas  beendone 
in  the  case  of  digital  treatment  of  subclavian  and  other 
anemisms.  It  presents  no  difficulty,  for  when  once  the 
patient  is  under  the  influence  of  the  drug,  a  very  few 
whiffs  from  time  to  time  will  keep  him  ijuiet.  He  may 
occasionally  bo  roused  sufficiently  to  take  liquid  food,  or 
he  can  be  fed  by  the  rectum . 

Patients  have  often  been  taken  from  London  to  Brighton 
under  the  influence  of  chloroform,  and  it  is  quite  conceiv- 
able that,  if  necessarj',  they  might  be  conveyed  across  the 
AtUuttic  in  n  state  of  insensibility. 

Mortality  from  tho  administration  of  cliloroform  is  com- 
paratively high,  and  it  is  not  un>miui-al  that  many  patients 
look  forward  with  a  feelingof  considerable  dread  to  taking 
this  aniesthetic.  Therchflfceof  an  ana-sthetic  is  a  serious 
one,  and  the  question  has  been  discussed  as  to  who  is  to 
decide  the  point.  Dr.  Dudley  Buxtcm  thinks  the  au^csthe- 
iHt  should  do  m.  He  says :  "Sometimes  a  patient  refuses 
one  anaesthetic,  preferring  another.  Hero  the  admiuia- 
trator  clearly  cannot  shirk  responsibility,  but  must  givo 
that  agent  which  he  deems  best,  without  regard  to  tho 
whim  of  the  patient."  Here  I  entirely  differ  from  Dr. 
Buxton.  I  think  the  patient  ia  the  person  to  tlmdo  the 
question  j  assuming,  of  course,  that  he  is  in  a  condition  of 
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mind  to  be  consulted.  If  a  patient  were  to  come  to  me, 
sayiug  that  be  wanted  cliloroform  for  an  operatiou,  I 
would  explain  to  him  that  ethor  isprefemble  ;  but  I  should 
alwjiys  recognize  the  fact  tluit  the  ultiinato  decision  rests 
■witli  him.  If  I  told  my  stock-broker  to  buy  for  rne  Afri* 
can  mining  shares,  I  would  uot  be  pleased  if  ho  invested 
the  money  iti  consols^  even  if  they  vers  eafer. 

ThtTfl  is  sometimes  a  si)«nal  reason,  personal  to  the  pa- 
tient, for  selecting  one  ana-sthetic  in  preference  to  another. 
A  yonnp  married  woman,  for  example,  may  have  heard 
that  people  talk  pretty  fi-eely  under  the  inflnenco  of  ether, 
and,  knowing  that  her  husl)and  will  insist  upon  being 
present  at  the  operation,  she  promptly  decides  to  have 
chloroform  ;  being  willing  to  take  the  increased  chance  of 
a  fatal  termination  rather  than  the  risk  of  saying  some- 
thing indiscreet  in  the  presence  of  other  people.  It  is 
inconvenient  to  rave  about  **dear  Oiarley"  when  your 
huslwind'a  name  is  Edward.  The  lady  knows  best,  and  I 
should  certainly  respect  her  wishes  in  the  choice  of  an 
anesthetic, 

Cliloroform  liiia  many  uses  besides  its  employment  as  an 
anatsthetic  in  suj^cal  operations.  Although  largely  used 
in  [Kirturition,  some  people  object  to  its  employment  on 
ethical  grounds,  believing  thai  a  woman  should  bi-irig  forth 
her  children  in  pain  and  sorrow.'     They  hold  this  view 

'[On»  of  the  vriUi«f>t  mjoimJ^rs  of  which  we  hav^  anj  account  was 
thftt  ni«de  by  the  Srotcli  doctur — thia  anmc-  Sir  JampK  V.  Simpnon — to  th» 
patttfiit  whow  ohji'ctiiin  !■.>  umig  oliloniform  in  her  ti|)pn>!iching  oonSn^ 
ment  waa  thp  imp-  r<-ti^rtf:<l  to  hy  tlio  niithor- — i.r,. 

■■  in.  aorroii'  thou  *halt  bring  forth  c/i-i7((rwi,"— Gkxksis  iii.  16. 

"  Well  1  '■  iaid  SiuiiMMn,  ■"  i(  jou  Imve  a  uiiml  to  ^uot«  il»e  Scriptures, 
JOU  Sony  remember  tliat  "'lien  Evp  was  ereated 

■  The  I-oRD  (lod  ((lujflti  a  deep  sleep  to  fall  njion  Adam,  aiut  &« 
ahpt :  a  nd  lit-  lijnk  one  of  hia  rtbs,  and  elomcl  up  tfus  fteth  instead 
thereof.'— <is.:ift»is  ii.  31. 

"Now,  there's  oH'Fs/Afj'i'n  for  yon  1  "  taJd  Simpson  ;  nii<I  U  go«8  without 
airing  ttiat.  In  the  mitlter  of  historical  precedent,  he  not  only  liad  much 
the  b«tttrT  urguiueiit.  but  lie  aUa  sh(>n-i}Hl  a  knowlr-ilg,' of  nutliorltiea  which 
mobt  write ra  upon  the  subject  appou-  to  laave  avicxlogl(od.J 
19 
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when  they  are  not  in  the  family-way,  but  wlieu  U  comes 
to  tliu  actual  piucb,  tbcy  generally  ai-riveat  th«  couclu^ioa 
that  just  a  little  vhiff  would  do  no  harm.  The  quantity 
of  chloroform  needed  in  these  cases  is  very  small,  and 
there  is  no  possible  advantage  in  pushing  it.  A  little 
Tapor  is  inhaled,  and  the  patient  sinks  into  quiet  sleep. 
Her  sensibility  to  pain  is  decreased,  but  the  iitfrrin^  eon- 
tractions  go  on  as  well  as  ever.  On  raodical  grounds  thcM'e 
is  no  possible  objection  to  the  use  of  chloroform  in  these 
cases.  ItdoeB  not  predispuso  to  inflammation,  ixtsUpartura 
hwmoiThago,  or  puerperal  convulsions,  and,  in  addition  to 
the  relief  from  pain  which  it  afTunls,  it  is  distinctly  bene- 
ficial in  relaxing  the  niutomul  puKuigvs.  Then,  again, 
chloroform  is  often  given  to  rt-lax  spasm  with  the  view  of 
reducing  dislocations  and  hernias.  It  is  often  given,  too, 
fts  an  aid  to  diagnosis,  esi>ccially  in  Buspof;ti'd  disease  of 
abdominal  organs,  and  in  cases  of  malingering.  It  is  used 
in  the  ti-eatment  of  con^nilaions  ;  in  fits  of  all  binds,  and 
JB  inhaled  with  advantage  to  allay  the  paroxysms  of  cough 
in  pertussis,  asthma,  and  phthisis.  A  spray  of  chloroform 
on  the  raw  surface  of  an  ulcer,  or  on  large  superficial 
hums,  often  relieves  pain.  A  few  drops,  placed  in  the 
hand  and  held  cUwe  to  the  eye,  relieve  photophobia. 
Mixed  with  lai'd,  in  the  proportion  of  half  a  drachm  to  the 
ounce,  it  allays  itching  arising  from  urticaria  or  lichen. 

[A  few  drojts  on  sugar,  or  mixed  for  a  few  moments  with 
finely -powdered  ice  anil  then  ewallowed,  will  also  relieve 
cxtugh,  and  quiet  an  irritable  stomach  such  as  often  attends 
an  advanced  stage  of  sea-siclcneRi.J 

IPrkpahations. — Enuilsum  Chlon»formi.  4  per  cent.; 
Ijniraentum  Chloroformi,  30  per  cent. ;  Spiritua  Chloro- 
fomii,  Gpurcent.;  Aqua  Ohloroformi,  0.5  per  cent] 
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IJEther,  or  Etiier,  is  "A  liquid  composed  of  about  fl6 
per  (Tilt.,  by  weight,  of  absoUite  other  or  tthyl  oxide,  and 
about  *  per  cent,  of  alcohol  containing  a  little  water."  Its 
specific  gravity  at  59"  F.  ia  0.T35  to  0.T2S;  or  at  77«  F., 
0.714  tn  0.717.  It  should  boil  when  a  test-tube,  containiiig 
some  broken  glass  and  half  filled  with  it,  is  held  for  some 
time  in  the  hand — ?'.«.,  about  flS.B"  F.  Its  vapor  i»  highly 
volatile  and  inflammable  and,  when  mixed  with  air,  is  vio- 
lently explosive.] 

Observations  made  with  Roy's  apparatus,  on  the  ventricle 
of  the  frog's  heart,  showed  a  marked  difference  between 
the  action  of  ether  and  of  chloroform.  Whilst  one  or  two 
minims  of  chloroform  rapidly  weakened  and  finally  arrest- 
ed the  ventricle,  fifty  minims  of  anhydrous  ether  merely 
accelerated  the  beats  and  weakened  them  a  little,  tho  in- 
creased frequency  moi-o  than  compensating  for  the  slightly 
diminished  force  of  contraction. 

Taking  it  all  round,  ether  is  a  much  better  general  anies- 
thf-tic:  than  chloroform,  for  the  reasons  that  it  i»»  much 
lees  dangerous;  that  it  produces  less  vomiting,  and  that 
instead  of  depressing  heart-action  it  acts  as  a  stimulant  to 
that  organ. 

When  ether  is  used  as  a  general  anieathetic  it  produces 
cyanosis ;  but  the  smallest  adniixturo  of  air,  by  raising  the 
mouth-piece,  at  once  restoretj  tlie  color.  It  exerts  no  de- 
pressing effect  on  the  heart,  so  that  the  anaesthetist  has 
nothing  to  do  but  to  look  after  tho  respiration. 

In  addition  to  its  use  as  an  anaesthetic,  ether,  in  some 
form,  is  administered  internally  as  an  nnti-spasmodic  in 
the  tre;»tnient  of  hysteria,  flatulence,  syncope,  and  asthma. 

For  producing  general  antestliesia,  it  is  given  pnreand 
without  the  adinixtuni  of  atmospheric  air.  An  ounce  is 
poured  into  a  cone,  which  may  be  made  of  sponge,  leather, 
or  pasteboard.  It  may  first  be  dipped  into  hot  water  to 
warm  it,  if  tho  weather  is  cold.    It  may  have  an  india- 
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rubber  l>ag  attached  to  the  ajiex  of  the  cone,  so  as  to 
diminish  waste. 

As  ether  sometimes  produces  irritation  of  the  larynx, 
and  as  the  smell  of  ether  is  objectionable  to  some  people, 
it  is  a  good  pLin  to  ^vo  nitrou-s-oxido  gas  first,  and  then 
to  follow  it  up  with  etliL^r.  A  simple  apparatus  bag  been 
designed  to  enable  the  administrator  to  give,  first  nitrous- 
oxide,  and  then  ether,  witbuut  removing  the  mouthpiece. 
This,  in  the  opinion  of  many  administrators,  is  tht;  l)ost 
combination  of  anaesthetics  which  has  yet  been  devised. 

Etherization  by  the  rectnm  has  been  snggest«3,  but  is 
best  left  alone.  I  have  heard  of  a  case  (although  I  have 
not  seen  any  published  account)  of  a  patient  in  private 
practice  who  was  to  have  an  operation  for  some  slight 
laryngeal  trouble.  He  was  a  man  in  good  health,  and  it 
was  determined  to  resort  t«i  rnctal  etheriy^atiim.  Soon 
after  the  commencement  of  the  administration,  the  intes- 
tines became  distended,  the  abdomen  became  tympanitic, 
and  there  was  a  profuse  discharge  of  clear,  watery  fluid 
from  the  lungs.  The  patient  died  within  an  hour,  practi- 
cally on  the  operating-table.  At  the  postmortem  exami- 
nation it  was  foxmd  that  the  lungs  were  oodematoue, 
and  that  tJie  intestinal  mucous  membrane  was  markedly 
congested.  I  do  not  know  what  treatment  was  adopted  ; 
but  a  hypodermic  injection  of  atropine  would  have 
checked  the  exof^ssive  secretion,  and,  piissibly,  hnvo  eaved 
the  patient's  hfe.  The  administration  of  anafsthetics  by 
the  rectum  seems  to  be  undesirable,  at  all  events  when 
ether  is  employwl. 

For  anwsthetic  purposes  ether  is  much  less  dangerous 
than  chloroform  ;  is  less  likely  to  produce  vomiting  and, 
instead  of  depressing  the  heart,  acts  as  a  cardiac  stimulant. 
On  tho  other  hand,  it  is  less  suitable  than  chloroform  as 
an  anaesthetic  for  children ;  is  not  a  good  anaesthetic  for 
people  who  suffer  from  bronchitis,  and  is  unsuited  for  op&- 
rations  by  gas  or  candle-light,  or  when  the  actual  cautery 
is  employed,  owing  to  the  inflammabiUty  of  its  vapor. 
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Moreover,  ether  makes  people  drunk,  and  people  who  are 
druuk  tell  their  secrets. 

Ether-spray  is  often  employed  as  a  local  anesthetic,  its 
ll^-atc^t  value  being  in  neuralgia  and  niegriin.  It  luay  bti 
used  for  the  removal  of  small  gi-owths,  small  tumors,  etc. ; 
bat  it  13  not  adapted,  asa  lomil  application,  forbigoperatioiw- 
As  a  lociU  anirsthetic  it  has  some  disadvantages :  There  is 
a  good  deal  of  pain  when  the  part  13  being  frozen,  and 
there  is  still  more  pain  when  i.hB  thaw  sets  in.  In  excep- 
tional caseR  it  produces  chilblains  aud  even  sloughing  of 
the  part. 

[The  cust<Jtnary  details  of  ether-adminisf  ration  in  the 
United  States  are  Eomowhat  different  from  those  described 
by  the  author. 

When  aniesthesia  is  needed  for  a  few  moments  only — as 
in  ui>ening  an  abscesw — otheriKatioii  is  not  roquirc'd  beyond 
its  early  effect,  during  which  analgesia  is  produced  for 
pain  of  moderate  degree,  witliout  loss  of  consciousness  or 
of  much  general  ijcnsibjtity.  Cotuniouly  the  patient  is 
sitting,  and  sometimes  holds  the  othcr-ooue  witli  ono  hand 
while  the  other  baud  and  arm  arc  raised  above  the  head. 
As  the  muscular  sense  diminishes,  and  the  elevated  hand 
trembles  aud  drops,  the  iucisiou  iti  made.  After  u  few 
moments  the  effects  of  the  ether  will  Iiavo  quito  passed 
away. 

For  complete  anaesthesia  it  is  customary,  as  a  prelimi- 
nary precaution,  and  when  practicable,  to  examine  the 
urine  and  the  condition  of  thoracic  viscera,  and,  by  the  ac- 
tion of  a  purgative,  to  remove  any  distension  of  the  abdo- 
men by  fieces  or  flatus  that  raight  interfere  with  move- 
ments of  the  diaphragm;  to  allow  no  food  for  several 
houi-s,  other  than  a  little  tea  or  water  and.  perhaps,  a  little 
wiiie  or  whiskey,  taken  just  before  the  ether  is  adminis- 
tered ;  and  to  avoid  the  presence  of  strangers— whether  aa 
assistants  or  as  spectators — and  any  display  of  instrumonta 
and  apparatus  until  aniBstheRia  is  somewhat  advanced. 

Before  inhalation  is  commenced,  the  nostrils,  and  the 
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skin  about  Die  no»e  and  mouth,  are  coated  with  petrolatum 
or  ointment  to  protect  them  frnm  tho  irritant  action  of 
ether— a  matter  of  some  importance  as  regards  the  futuro 
comfort  of  the  patient,  and  also  for  the  reason  that  any 
irritation  of  the  nostrils  is  apt,  with  many  persons,  to  pro- 
duce more  or  less  dyspnoea,  in  which  cases  there  is  more 
discomfort  attending  the  early  stage  of  anesthesia.'  As 
an  additional  precaution  against  tliis  particular  feature,  a 
Uttlo  cocaine-spray  in  the  nose  is  serviceable. 

Some  operators  give  a  little  chloroform— half  a  drachm 
or  Itss— at  first,  to  g«t  over  the  early  stage  as  quickly  as 
possible,  and  then  the  ether. 

The  cone  most  used  here  is  a  clean  towel,  %vithiQ  the 
outor  folds  of  which  is  a  piece  of  clean,  strong  paper  which 
is  not  very  absorbent  (to  prevent  evajwration).  Into  tho 
apex  of  the  cone  a  sniall  sponge  or  wad  of  oottou-wuol  is 
packed  and  stxnired,  to  .serve  as  a  reservoir  for  the  ether 
when  it  is  poured  into  the  cone. 

At  the  outset  the  cone  is  not  held  against  the  face  so 
tightly  as  to  exclude  some  air  ;  for  it  has  been  found  that 
although  a  Uttlo  more  ttmo  is  required,  there  is  less  resist- 
ance by  the  patient  j  and  he  escapes  the  fearful  sense  of 
suffo<'Ation  which  is  never  forgotten,  and  which  often  leads 
to  much  greater  dread  of  anaesthesia  than  the  mere  loss 
of  consciouauess,  When  the  reflex  moveraenta  of  the  eye- 
lids do  not  follow  a  touch  of  a  finger-tip  on  the  eyel>all, 
anesthesia  is  pretty  well  established. 

If,  at  the  first,  the  patient  does  not  inhale  deeply,  or 
holds  the  bi-eath,  a  little  encouragement  to  talk  will  gene- 
rally help  matters.  When  the  stage  of  excitement  comes 
on,  thero  should  he  sufficient  assistance  at  hand  t-o  hold 
the  Urabs  and  keep  the  patient  on  the  table  during  the  few- 
moments  of  its  duratioa;  for  if,  by  chance,  the  patient 
gets  t-o  tht)  fl<M)r,  and  etheriz-iiion  is  interrupted,  thero  may 
be  more  lighting  tluin  is  desirable,  especially  if  the  patient 
should  be  a  strong  male,  and  there  are  knives  near  by. 

Ether  conimoniyexcitesuflow  of  saliva  and  uaso-pharya* 
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geal  mucus  aufflcieutlr  to  iaterfere  with  breathing,  if  the 
etherization  is  of  some  duration.  Therefore  a  clean,  eoft 
towel,  or  a  few  swaba  of  absorbent-cottou,  shoiiM  bo  pro- 
vided, and  it  is  a  good  plan  to  have,  in  a  handy  pocket,  a 
bottle-cork  with  a  string  attached,  which  can  be  put  be- 
tween the  patient's  teeth  if  required  to  eavo  the  fingers  of 
tho  ftttondant  and  faciUtate  use  of  tho  cotton  swabs. 

Vomiting  sometimes  ocaiif*  toward  the  end  of  anesthesia, 
aad  a  basin  and  towels  ehould  bo  within  reach;  but  when 
the  precautious  above  mentioned  have  been  used,  it  is  rare. 

In  tho  Medical  Rttcord  of  October  12tb,  1895,  Dr.  Carter' 
S.  Cole,  of  New  York,  gave  an  account  of  the  method 
which  he  and  Dr.  Francis  H.  Markoo  bad  rcccutly  used 
(at  tho  suggestion  of  Mr.  J.  Preston  Carson — a  cliemist), 
consisting  of  the  administration  of  a  mixture  of  ether  and 
oxygon,  Tho  details  can  best  be  acquired  from  the  original 
paper,  but  may  be  briefly  stated  here : 

The  time  required  to  obtain  complete  anaestheaia  was 
decidedly  lessened ;  so,  too,  was  the  period  of  recoveri^ng 
consciousness.  Salivation  was  practically  abolished.  Vom- 
iting caused  less  trouble  than  when  ether  alone  is  em- 
ployed, and,  in  the  large  majority  of  cases,  there  was  not 
even  nausea  at  any  time.  Increasing  the  proportion  of 
oxygen  increased  heart-iictioii,  and  vice  versa.  Respira- 
tion wjis  easy,  and  there  was  no  struggling  and  m*  Huffoca- 
tion.  Instead  of  tho  cyanosis  which  usually  occurs,  and 
which  is  very  intense  at  times,  the  color  of  the  face  was 
excellent,  and  in  no  case  waa  any  "blueing"  observed. 
Finally,  it  may  be  said,  the  conaumption  of  other  was 
greatly  lessene<l,  and  it  wjis  rare  that  the  odor  of  ether 
could  be  perceived  in  the  room. 

Subsequent  reports  by  other  operators  warranted  the 
belief  that  this  method  is  a  most  valuable  improvement 
upon  those  heretofore  in  vogue.] 

[pRErARATio>"3.— Spiritns  jEthoris,  32. S  per  cent.;  Spiri- 
tus  Athens  Compositus,  33.6  per  cent.] 
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probable,  from  observations  mado  with  Roy's  apparatus, 
that  on  the  ventricle  of  the  frog's  heart  ethidene  dichloride 
acts  not  only  in  the  same  way  as  chloroform,  but  in  an 
equal  degree.  The  depret^sing  action  of  the  auHMithetic  in 
both  cases  is  readily  antagouizod  by  the  addition  of  a  small 
do^  of  ammonia. 

Kthidene  dichloride  was  the  farorite  anaisthetic  with 
the  late  Mr.  Clover,  who  gave  it  iu'ueai-ly  tvvu  thousand 
cases.  He  usually  gavo  nitrous-oxide  first,  and  then  went 
on  \\ith  the  ethidene.  The  patient  usually  falls  asleep 
without  moving  a  limb  ;  there  is  a  little  convukive  twitch- 
ing followed  by  sturtorout!  bi-yathing.  The  pujnls  dilate 
with  the  onset  of  stertor;  but  if  a  little  air  is  admitted 
with  every  third  or  fourth  respiration,  they  rapidly  con- 
tract. Under  the  infiucuco  of  the  drug,  dreams  arv  gt.'iie- 
rally  pleasant,  and  the  patient  often  thinks  that  ho  is 
travelling  rapidly  to  the  accompaniment  of  soft  music. 
When  he  awakes  it  is  as  if  from  natural  sleep,  and  he 
can  talk  clearly  and  walk  without  difticulty.  lu  giving 
ethidene  it  is  necessary  to  watch  the  pulse,  and  to  re- 
member that  it  cannot  be  given  with  the  same  freedom  as 
other. 

Ethidene  has  lost  ground  as  au  aujfsthotic,  and  uo  longer 
occupies  the  place  it  once  did  in  popular  favor. 


"A.C.E."  MIXTURE 

The  '*  A.C.E.'*  mixture  was  originaUy  iiitrf>ducGd  by  I>r. 
G«orge  Harley.  It  consists  of  1  part  of  alcohol,  2  parts  of 
chlrtrofortn,  and  3  parts  of  ether.  Its  action  is  midway 
between  that  of  chlorufonn  and  ether.  It  is  a  good  anieo- 
thetic  and  is  fairly  safe,  but  uot  so  safe  as  other. 

There  are  many  other  mixtures  in  which  chloroform  and 
ether,  or  alcohol,  chloroform,  and  ether,  are  combined  in 
various  proportions. 

The  substance  known  as 

Methylene  was  originally  introduced  as  a  simple  sub* 
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stance,  bat  it  seems  probable  that  in  reality  it  is  a  nilsitui-e 
of  methyl  alcohol  (wood  spirit)  an<l  ciiloroforni,' 

There  arc  a  great  nmoher  of  comhiiuilious  which  can  be 
emptoywl  as  auawthetics  in  sui^iL-al  operations,  and  in  the, 
hands  of  an  o-xpcrt  good  results  can  be  ubUiiued  with  any 
of  them.  It  must  bo  remembered  that  every  anaesthetist 
haH  gome  one  favorite  anaesthetic,  and,  from  constant 
practice,  he  gets  to  know  the  liehavior  and  cai»abiUties  of 
his  agent,  so  that  he  becomeis  a  specialist  or  expert  tu  ite 
^nploymeni. 

IODOFORM 

lorlofomi  is  made  by  the  action  of  iodine  on  a  mixture 
of  alcohol  and  a  solution  of  carbonate  of  pot^issiuni.  It  is 
met  with  in  two  forms :  a  crystalline,  lemon-yellow  jK>w<lL-r, 
which  is  the  oiKcJal  variety;  and  precipitated  itxinform,  an 
impalpable  powder.  The  ciystalliue  form  is  usually  pre- 
ferred by  surgeons,  as  it  does  not  cake  ;  but  the  pi-eci}ti- 
tated  form  is  less  irritating,  and  is  more  commonly  em- 
ployed for  dusting  on  sores. 

Actios. — Iodoform  is  an  antiseptic  and  deodorizer.'    It" 
is  a  powerful  local  anaesthetic,  hut  produces  no  local  irri- 
tation. 

In  frogs,  it  weaken.*!  action  of  the  heart,  exerting  a  power- 
ful paralyzing  action  on  the  cardiac  muscle,  Experinieuts 
with  lioy's  apparatus  on  the  ventricle  of  a  frog's  heart,  with 
a  one-per  cent,  alcoholic  solution,  ghow  that  it  is  a  nmch 
more  powerful  cardiac  depressant  than  even  chloi-oform. 
It  was  found  that  one-fifth  of  a  grain  arrested  action  of 
Uie  ventricle,  whereas  it  required  two  minims  of  cbloro. 

■  [Merck  (l«ftii««  CItfB  aa  "  Methyl  Bicltlortde,  Kr-cnlh>d  Ricardson,' con- 
risting  of  1  vr>luine  of  methyl  alcohol  and  i  Tulumee  at  chUmjIvmi.  It 
b  abta  added,  as  |>rv<viutiMiujv,  tliut  It  la  Dot  to  bs  confounded  with 
J&fJtiKJeiM  Bldilurlde  or  Dicltluro-inetluine.] 

*  (Of  an  BngllBli  in«<]i(.-al  stuilent  it !«  told  tJuiC,  in  answer  to  a  r«<|iw«t 
by  bla  profet»or  that  he  would  define  the  action  of  an  antiwptio,  hn  cniiI 
(probably  having  iodoronu  in  mind):  "It  stinks  so  badly  tlmt  u-iiuluua 
MM  oiiened  tu  |[et  fnali  air."! 
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form,  weighing  about  a  grain  and  a  half,  to  produce  this 
result.  The  action  of  iodoform  on  the  heart  is  pramptly 
antagonized  by  ammonia,  only  to  be  reproduced  by  tho 
application  of  a  fui-ther  dose  of  ammonia.  This  may  be 
repeated  many  times,  affording  a  complete  demonatration 
of  the  mutual  antagonism  of  the  drugs  on  the  frog's 
ventricle. 

In  man,  it  sometimas  aclei  as  a  soporific.  The  case  la-i 
recorded  of  a  patient  who  was  ordered  a  gramme  of  iodo- 
form for  application  to  a  chancre.  He  used  it  on  going 
to  bed,  and,  failing  to  replace  the  cork  in  the  bottle,  tho 
cont*;nts  were  scattered  ovtr  tho  sheets.  Tho  nwm  was 
araall  and  tho  night  was  hot.  Tho  patient  passed  into  a 
deep  slumber,  from  which  he  was  ar-oused,  with  much  diffi- 
culty, some  twenty-four  hours  latur.  His  clothes  and 
breath  smelt  strongly  of  iodoform  dming  tho  whole  of  the 
following  day. 

In  another  case  a  patient  took  aeTenty-five  grains  of 
iodoform  in  pills,  in  the  course  of  a  week.  Somnolence 
auperrened,  tho  gait  became  unsteady,  and  there  was  pain, 
over  tho  entire  circumference  of  the  head.  .After  this  con- 
dition had  lii^tod  for  a  day  a  comatose  cundition  ensued, 
which  persisted  for  five  days,  tho  patient,  however,  taking 
nourishment  without  difficulty. 

In  Btill  anotlirr  case  a  patient  took  ten  and  a  half 
drachms  of  iudofurm  iu  pills,  in  eighty  days.  At  the  end 
■of  this  time  vertigo,  weakness,  and  double  vision  were 
noted.  These  symptoms  lasted  two  and  a  half  days,  and 
were  followed  by  sleepiness,  alternating  with  excitement 
and  incoherence  of  speech,  which  persisted  for  twelve  days. 

Binz  is  of  opinion  that  this  comatose  condition  is  due 
to  the  liberation  of  iodine  in  the  system,  the  iodine  act- 
ing on  the  brain-cells  iu  such  a  way  as  to  ialiibit  their 
functio]is. 

In  sui-gical  practice,  cases  of  iodoform-poisoning  are  not 
of  uncommon  occurrence,  especially  when  the  drug  is  em- 
ployed in  largo  quantities.    The  most  common  symptoms- 
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are  slight  nocturnal  deliriiiin,  drowsiness,  progreesive 
emaciation,  hifih  temperature,  and  rapid  pulse.  In  aomo. 
iusta.nws  the  teinpeniiuro  has  risen  to  li^S-S"  P.,  and  tho 
pulse  to  160  in  the  minute.  The  patient  hecomos  languid, 
compluins  of  dizziness  and  mental  confusion,  and  ftnall^r 
relapses  into  a  lethargic  condition.  There  may  be  paralysis 
of  the  gpliincteri!,  and  dvath  may  occur  suddenly.  The 
most  dangerous  symptoms  are  those  associated  with  dis- 
turbance of  cerebral  functions. 

Whvn  iodoform  is  used  iii  large  quautities  aa  a  packing 
for  cavities,  in  injuries  to  the  joints,  or  in  open  woimds,  it 
may  act  as  a  foreign  body; becoming,  in  processof  time,  in- 
corporated with  nowly-fonncd  connective- tissue,  in  which 
it  may  remain  encapsuled  after  completion  of  the  healing 
process.  In  such  cases  it  usually  makes  its  presence  felt 
by  giving  rise  to  an  "  iodoform-absc^s.'i,"  the  exi.^tenceoCl 
Tfhicli  is  indicated  by  cinnimscribed  swelling.  The  con- 
tents consist  of  pure  iodoform  mixed  with  a  little  mucus. 

When  applied  freely  to  a  wound  or  deep  sinus,  iodoform 
cannot  be  removed  by  simply  washing  with  water,  and  oil 
of  eucalyptus  is  commonly  u.sed  as  a  solvent. 

Symptoms  of  iodoform -poisoning  are  most  likely  to 
occur  when  the  drug  is  employed  in  conjunction  with 
carbolic  acid,  the  carbolic  acting  on  the  kidneys  and  ren- 
dering them  temporarily  incapable  of  eliminating  the 
iodoform.  There  is  no  advantage  in  employing  iodoform 
in  largo  quautitlos,  as  its  antiseptic  effects  are  amply 
secured  by  smaller  and  non-toxic  doses,  and,  in  the  case 
of  wounds,  by  simply  dusting  it  on  the  surface  from  a 
dredger. 

When  used  in  the  form  of  a  suppository  it  produces 
anajsthesia,  so  that  the  patient  dufocatus  without  his 
knowledge. 

Iodoform  is  split  up  in  the  blood,  and  iodine  appears  in 
the  uriuB  in  the  fonn  of  iodide  of  sodium. 

The  characteristic  odor  of  iodoform  is,  to  some  extent, 
masked  by  the  addition  of  Tonquin  bean.     Half  a  drachm 
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or  oil  of  sandal- wood,  mixed  with  an  ounce  of  ointment 
containing  a  driurlnii  of  iudoforni,  will  efft*ctua]ly  nia^lc  Its 
odor  without  impairing  its  efficacy.  Iodoform  is  soluble  in 
a  saturated  alcoholic  solutiou  o£  camphor,  and  this  also 
covers  the  smell. 

As  a  local  ap])lication,  iodoform  is  a  8|)ecific  for  the  soft 
chancre,  and  since  its  introductiou  this  form  of  sore  has 
practically  ceaged  to  be  an  a<rtive  factor  in  the  life  <»f  the 
surgeon.  It  is  useful  in  all  otli<Jr  forms  of  suppurating 
ulcer  due  to  venereal  poisoning.  Whether  tho  sore  be 
indurated  or  not,  if  there  ia  ulceration  and  a  discharge, 
iodoforni  will  invariably  put  an  uiul  l«  thuni.  If  thfi-o 
is  induration,  tho  Borc  remains  hard  in  spito  of  it,  but 
it  becomes  clean  and  heals.  In  many  forms  of  tertiary 
syphiliis  it  is  of  tho  gnratost  value.  In  tiie  tertiary  syphi- 
litic ulcers  of  inherited  syphilis,  it  is  surprisingly  efficient. 
In  all  forms  of  phagedenic  action  it  should  be  resorted  to 
without  dehiy.  In  the  treatment  of  gonorrlittia,  bougies 
composed  of  iodoform  and  oil  of  ouculyptus  aro  employed. 

Dr.  Fo,>cwoll.  of  Birmingham,  who  has  had  considerable 
experience  in  tho  internal  administration  of  imloform, 
regards  it  as  alnntst  a  specific  for  phthisis.  Ho  gives  it  in 
one-grain  pills,  six  times  a  day,  and  finds  that  it  gives  bet- 
ter results  than  any  other  drug  or  combination  of  drugs 
with  which  he  is  acquainted.  It  soothes  the  nervous  sys- 
tem of  erethitic  subjects  ;  lessens  cough  and  expectoration  ; 
powerfully  stimulates  nutrition,  and  markedly  improves 
the  condition  of  physical  signs.  One  of  his  patients  took 
fifty  grains  a  day  without  Inconvenience,  and  another  took 
from  twenty  to  thirty  grains  a  day,  for  two  years  and  a  half, 
with  no  detectable  ill-elTect.  It  woidd  appear  from  these 
observations  that  iodoform  exerts  as  marked  an  influ- 
ence on  phthisis  as  mercury  does  on  sj-philis.  Dr.  Foxwell 
did  not  meet  w-ith  the  comatose  c-ondition,  deacrilH.-'l  by 
other  writers  as  the  resulb  of  the  employment,  of  Ini^e 
doses, 

It  would  seem  probable  that,  in  these  cases,  the  drug 
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acts  as  a  pure  antiseptic,  and  not  by  virtue  of  the  lodiiSo 
of  Bodium  iuto  which  it  luti^t  ho  conviirted  iti  the  blood.  I 
have  employed  the  iodoform -treatment  in  a  large  number 
of  cases,  both  of  phthisis  and  n'inter  cough,  and  although, 
in  tho  main,  I  coufiriu  Foxwell'a  treatment,  1  have  met 
with  several  cases  in  which  tho  omploymeut  of  large  doees 
had  to  be  abandoned  on  account  of  the  nausea  and  vomit* 
ing  resulting  from  the  admitustration  of  tho  drug,  and  the 
jtowerful  odor  it  imparted  to  tho  breath. 

Iodoform  is  convynieully  made  into  pills  with  sugar  of 
milk  and  glycerin  of  tnigac-nnth. 

For  iii.sufHatioii  in  crises  of  laryngeal  phthiuis,  the  follow- 
ing is  an  excellent  powder: 


Powdered  Indt^form, 

Powdered  Boric  Auid, 

Menthol, 

Powdei-ed  Phosphate  of  Lime 


gr.  X. 

tor  J. 


An  useful  antiseptic  powder,  sonietimea  known  asCavaz- 
zini'a,  im  niadt<  as  follows: 


Iodoform, 
Salicylic  Acid, 
Subnitrate  of  Bismuth, 
Camphor, 


55  parts. 

SO     " 
6     " 


It  is 


It  has  an  agreeable  odor  and  is  not  irritating. 
employed  oxttjmally. 

An  iodoform  ointment,  useful  in  the  treatment  of  indo* 
lent  or  foul  smelling  wounds  or  ulcers,  is  made  as  follows ; 

Iodoform,  51 

Oil  of  Eucalyptus,  Si 

Soft  Petrolatum, 

Hai-d  Petrolatum,  aajijss. 

[pREPAKATiuN.  — Ungueutuni  lodoformi,  10  per  cent. 

CoN'OESEKS  with  iodoform  are  several  substances  having 
somewhat  analogous  effects,  hut  less  offensive  as  regards 
their  odor.  Of  these,  Aristol,  otherwise  known  as  anuidalin 
«r  diitjdo-dithymol,  is  probably  most  used.     It  is  a  bulky, 
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i3i»h  brown  powder,  having  Imt  slight  odor.  Ft  in  more 
expensive  than  iodoform  but,  considoring  tho  smaU amount 
of  either  which  is  requisite,  this  need  not  he  a  serious 
objection. 

Crcotin,  a  dark-brown,  syrupy  liquid  of  tai'-like  odor,  is 
compost'd  of  hoiiiologues  of   carlmlic  acid,   water,    hydro- 

carlmiis,  organic  bascB,  sodium,  resin,  sulphur,  and  chlorine. 
It  is  recommended  as  a  non-poisonous  substitute  for  car- 
bolic acid ;  as  a  germicide  and  deodorizer;  having  the  power, 
it  is  said,  of  removing  tho  odor  even  of  iodofoi-m,] 


CHLORAL  HYDltATE 

This  substance,  often  called  chloral,  was  introduced  into 
medicine  in  isoy,  by  Professor  Oscar  Liebreich,  of  Berlin. 
He  found  that  it  was  dec<)inpf)sed  by  alkaline  solutions 
into  formic  acid,  which  combined  with  the  alkidi,  aud 
chlorofonn.  He  thought  that  it  would  be  split  up  in  the 
same  way  by  tho  alkalinity  of  the  blood,  and  would  be 
usefid  !is  an  anajsthelic.  Thero  is  ruasou  to  auppftse  that 
this  tlieory  is  incon-ect.  In  animals  poisoned  with  chloral 
hydrate,  chloroform  cannot  be  detected  in  the  bltwd,  ex- 
creta, or  breath  ;  whereas  in  animals  poisoned  with  chloro- 
form itself,  its  det«ctiun  is  by  no  mt-ans  difficult.  It  has 
also  beon  shown  that 'in  the  "salt-frog"— in  which  the 
blood  is  replaced  by  a  saline  solution — chloral  hydrate 
produces  its  characteristic  effects.  Tho  expired  air  of 
chloralized  animaU  contains  no  chloroform,  and  all  the 
evidence  poiut<;  to  the  fact  that  chloral  hydmte  is  not  split 
up  into  chloroform  in  the  blood. 

Actios. — The  pulso,  when  only  a  modorato  dose  is  taken, 
remains  unaffected,  or  is  rendered  only  slightly  slower. 
The  pupils  are  contracted,  but  become  noniial  as  soon  as 
the  patient  awakes.  Wlien  larger  doses  m-o  taken,  sleep  is 
more  profound  and  may  pass  into  coma.  The  respirations 
fall  in  number.  Tho  pulse  is  weakened  and  rendered  slower, 
but  may  become  rapid  and  irregular  if  the  dose  amounts 
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to  a  toxic  one.     The  imiscular  system  is  relaxorl,  and  both 
setisihilitv  and  reflex  actlou  arc  diminished. 

After  large  doses  of  chloral  hydrate  the  blood-prcssuro 
is  much  lessened,  and  this  is  due,  in  part,  to  vaso-motor 
paroly^s,  but  stUI  more  to  thu  depression  action  of  tho 
drug  on  the  heart. 

If  a  fatal  dose  has  bc«n  taken,  all  those  symptoms  nro 
iutoiisitiod.  Tlivru  is  cuiua  with  intense  muscular  Haxa- 
tiuu,  tho  pultw  iii  ^voiik  and  throudy^  the  pupils  ai-c  at  Aist 
t-oiitiniclod  and  thou  dihtiod,  tho  respiration  is  shallow,  and 
Uu'iv  is  wi'U  niJirkL'd  paralysis. 

Sliiwing  of  the  pulse  is  not  due  to  Uie  action  of  the  drug 
on  tho  vagus,  for  it  occurs  af  tur  section  of  that  nerve  and 
after  it  has  bcou  pamlyzod  by  ati-opino.  Tlie  stoppage  of 
tho  heart  is  duo  to  jKindysis  of  the  cardiac  ganglia,  iis  the 
h(\irt  contracts  nvidily  whon  its  muscular  substance  is 
*tinmUitod  dir\K;tly. 

Thr  |Kirulysi<)  is  due  to  direct  action  of  the  drug  on  the 
ftpiiial  wrtl.  Chloral  hydralo  acts  first  on  the  gray  matter 
of  tho  w>nl,  and  inipn-wions  which  are  usually  painful,  are 
unjHTCWVtxl  at  a  stag«>  wht'^u  ta<^^tile  impressions  still  pro- 
dui'^t  rolle.x  movementt;.  In  caseR  of  poisoning,  the  heart  is 
untNittHl  ill  diastole.  The  arrest  is  not  muscular  in  origin, 
hut  iH  duo  to  iiilluence  of  the  drug  on  the  centres  at  the 
bMB  <,kf  tho  tu-uio. 

One  (rf  the  nnwt  characteristic  actions  of  tho  drug  is  the 
(all  in  tt»inporatuiv  iiuluct^l  l»y  large  doses.  It  may  fall  as 
luuvh  ttt«  seven  degn>C7t,  and  it  is  not  uncommon  for  it  to 
fall  until  it  i"au  m«  longer  be  measured  by  tho  clinical  ther- 
luouH^ter.  An  aiiiinal  which  would  die  from  a  certain 
iluMS  of  chkiral  hydrate,  can  lie  kept  alive  if  wrapped  in 
9otl^>ii  wkhA  m.1  lui  ti>  maintain  its  tt'inporature. 

ttlwikl  hydruty  is  excreted  with  tho  nrino  unaltered,  so 
kwm  as  the  urine  is  aoiil;  but  when  the  urine  is  alkaline,  it 
Ik  V^uUy  dtH'<>uni>oiHM]  into  clilorofomi. 

I'l  •■\.i)ptkiiial  cas»'3,  chloral  hydrate,  even  in  medicinal 
<iv  .<.>ducesirritatiouof theconjunctivaj.  The  ''chloral* 
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rash,'*  like  many  medicinal  rashes,  assumes  vainous  forms : 
It  may  be  an  erythema,  scarlatinifonn  in  appoaraacfi  and 
followed  by  do»(]iiaiiiation ;  or  it  maybe  au  wticarial  rash, 
or  an  eczema.  It  is  rai-ely  persistent,  and  disappears  with- 
out treatment.  It  may  be  accompanied  liy  fever;  but  it 
■would  be  unwise  to  give  quinine  to  reduce  the  tempera^ 
ture,  as  the  case  might  be  complicated  by  the  appearance 
of  a  quinine- rash. 

Summing  up  the  action  of  cliloral  hydrate,  it  maybe  said 
that  it  ants  upon  the  cerebrum  as  a  powerful  and  cei-taja 
hypnotic  ;  that  Jt  acts  as  a  depressant  to  the  centres  at  the 
base  of  the  brain  ;  that  it  depresses  the  functions  of  the  spi- 
nal cord;  and  that  it  produces  slowness  and  weakness  of  the 
heai*t's  action,  vaao-motor  paralysis,  and  muscular  weakness 
with  aiia-slhesia.  In  fatal  doses,  it  c«uses  death  by  arrest- 
ing, through  paralysis  of  tlie  nerve-centres,  first  respii-aUon 
and  then  the  heart,  which  stops  in  diastole.  It  exerts  no 
influence  on  the  vagus,  and  none  on  the  motor  nervea. 

Chlural  hydrate  is  most  closely  allied  in  action  to  paral- 
dehyde, and  is  antagonized  by  Btrychnino  and  members  of 
that  group,  and,  to  some  extent,  by  picrotoxiu. 

The  custom  of  taking  chloral  hydrate  as  a  norve-eedative 
seems  to  bo  gtoadily  on  the  increase.  Many  ladies  never 
think  of  travelling  without  it,  and  n>sort  to  a  dose  of  the 
syrup  on  the  slightest  provocation.  Many  of  these  peo- 
ple arc  excessive  cigarette-smokers  and  indulge  freely  in 
alcohol,  so  that  it  is  difficult  to  say  how  much  is  duo 
to  chloral  hydrate  and  liow  nmch  to  other  disturbins 
influences. 

Tho  symptoms  of  "chloralism  "  are : 

Digestive  troubles,  prolvably  due  to  direct  action  of  the 
drug  ou  the  mucous  rnenibrane  of  the  stomach. 

Dyspoceu,  which  may  he  slight,  and  experienced  only  ou 
exertion,  or  may  l>e  jwrsistent  and  alarming. 

Skin  eruptions,  usually  urticarial  in  character,  although 
they  may  assume  the  form  of  petechia)  or  eochymoses. 

Ulceration  about  the  nails  Is  not  uncommon. 

17 
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The  patient  exhibits  an  excited,  hurried  manner ;  is  volu- 
ble in  fi])«ecli,  and  suffers  from  vertigo,  wakefulness,  and 
depression  of  spirits. 

Enfeebled  nerve-power  and  weakened  mental  activity. 

It  is  prohahle  that  the  habitual  chloral-eater  is  not  fully 
t«sponsil>]e  for  his  actions.  It  is  said  that  a  sudden  ^vith- 
drawal  of  the  drug  will  induce  a  condition  allied  to  delirium 
tremens,  and  it  has  certainly  been  known  to  induce  a,  men- 
tal couditiou  iu  which  the  patient  Is  temporarily  irre* 
sponsible  for  his  acts. 

TuERAPEUTics. — When  chloral  hydrate  is  given  to  a 
patient  it  induces  quiet  sleep,  closely  allied  to  natural 
sleep,  generally  calm,  refreshing,  and  drwiiuloss,  and  not 
too  profound  to  prevent  coughing,  or  to  interfere  with  tak- 
ing food.  A  patient  aroused  from  a  chloral  sleep  will  take 
nourishment,  and  then  lie  down  and  sleep  again.  Sleep, 
after  an  ordinary  medicinal  dose,  may  como  on  iu  a  few 
minutes,  or  may  be  postponed  for  lialf  an  hour.  The  dose 
slionld  always  be  given  when  the  patient  is  aetually  on  the 
point  of  retiring  to  rest,  and  be  should  remain  quiet  and 
avoid  excitement,  or  it  may  produce  restlessness  instead. 

The  sleep  induced  by  chloral  hydrate  ia  due  partly  to  the 
direct  action  of  the  drug  on  the  brain,  and  pai-tly  to  con- 
traction of  the  blood-veasels  supplying  that  organ.     It  first j 
congests  the  retina,  but  subseijuently  contracts  the  vessels] 
so  that  the  retina  assumes  a  pale  pink  color. 

The  after-effects  are  usually  slight ;  sometimes  it  pco-l 
duces,  on  the  following  morning,  a.  good  deal  of  heavinees' 
and  eleopiness,  and,  occasionally,  frightful  dreams,  excite- 
ment, iutoxication.  and  delirium.    As  a  general  rule,  how- 
ever, it  causes  iu>  giddinuss,  headache,  nervous  depression} 
constipation,  sickness,  nor  loss  of  appetite. 

Chloral  liydrate  should  not  be  administered  with  alka- 
lies. 
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BUTYL-CHLOR-AX-HYDRATE 

This  substance,  also  introduced  iuto  medicine  by  Oscar 
Liebi-eich,  was  originally  known  as  cn»ton-(?hloral.  Its 
chief  characteristic  is  that  it  produces  anajsthosia  of  the 
fifth  cranial  nerve  and  of  the  parts  supplied  by  it. 

In  largu  doses,  it  has  much  the  same  action  as  chloral 
hydrato,  although  it  has  a  less  depressing  action  on  the 
heart.  It  is  largely  employed  in  the  treatment  of  facial 
neuraJgtu,  ami  in  cases  of  megrim  and  homicrania. 

It  is  oftdii  giveu  in  neui'algia  in  combination  with 
gelsemine,  the  fullowiug  being  a  useful  mode  of  adminis- 
tration : 

E  Butyl-chloral  hydrate,  gr.  iij. 

Hydrochlorate  of  CJelsemine,     gr.  5^5 
Glycerin  of  Tragacanth,  gr.  as. 

To  make  a  pill.    One  to  be  taken  every  four  hours.' 
PAEALDEHYDE 

Paraldehyde  is  a  clear,  colorless  fluid,  which  was  intro- 
duced as  a  substitute  for  chloral  hydrate.  It  has  a  char- 
acteristic, ethereal  taste,  and  is  usually  given  in  doses  of 
from  half  a  drachm  to  a  dmdim  and  a  half,  with  simple 
elixir  [or,  when  bulk  is  deairahle,  in  au  oqual  quantity  of 
almond  oil]. 

It  is  rapidly  absorbed,  and  produces  its  effects  quickly  ; 
and  ig  eliminated  by  the  lungs,  its  odor  being  detected  in 
the  breath  tweaty-fourhours  after  the  last  dose  was  taken. 

'  (PliHmiiuN'utlttH  might  object  to  tliin  forniula  on  iu^>»unt  t>T  the  ilim- 
ciilty  of  forming,  with  tliP  glyourin  of  trugaciiiith.  »  pill-aiojw  wbicb 
would  f:nublv  th«m  to  tvel  oasured  thai  cacli  pill  contained,  ev«a  approsU- 
iDAtAlrt  kin  "f  It".*'  ini?r»]ieBt  By  flr^t  triturating  tho  alkaloldat  wUt 
with  n  ijroppr  quiintity  of  HiUgiir  uf  milk,  for  vxauipli.*.  uiitil  it  is  p«rf«<7tl]r 
Kulxlividfit  Hiid  iniiiKli^il  with  tlio  Hugar,  a  piU  might  afterward  In 
fonm^  :  but  it  wuultl  probably  bt-  lurg^r  tluiri  would  plmatie  the  prracribpr. 
As  a  gvticml  jiriic'tit*,  it  would,  perhapn,  be  w*U  to  t;i\n  v^^ry  artivo 
Tvin^'lit'K,  liki>  the  ntMivtvtuutUM^l,  in  solution,  were  it  not  that  m&ny  allu- 
loidkl  pnltH  nr»  ra[>idl}-  Ll(sx>iii|>OM<i  In  lh«i  |n«8»nc«  of  funj^niM  Krowtha,  to 
whieli  Buch  Mtlulitinti  hk  liable.  However,  tha  use  of  clilorofotm- water 
will  oommonly  render  the  (»lutioiu  msoaabljr  peniuiD«Dt.] 
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It  may  give  rise  to  dyspepsia,  nausea,  and  free  perspira- 
tion. 

In  COS08  of  poisoning,  the  treatment  would  be  tho  saino 
as  for  chloral  hydrate. 

TliH  following  formula  is  ofEerwl   tentatively  as  a  coi 
venient  mode  of  giving  this  drug  : 

Paraldehyde,  I  sh. 

Tincture  of  Vanilla,      ^,  xx. 

Alcohol,  I  68. 

Synip,  5  4. 

Water,  to  5  iv. 

A  tablespoonfwl  at  bedtime. 

It  is  sometimes  given  in  the  form  of  an  emulsion  : 

Paraldehyde,  I  ss. 

Oil  of  (iauitlioria,  ^,  xv. 

Powdered  Gum  Acacia.  3  ij. 
Synip  of  Wild-cherry,  5  j. 
'  Water,  to   3  )v. 

A  teaspoonfiil,  in  water,  every  four  hours. 

The  reports  of  it*  action,  receive<l  by  the  Therapeutic 
Committee  of  the  British  M*>di<ral  Ass(KTiation,  were,  on  the 
wliole,  favorable ;  bat  no  one  seemed  to  be  particularly 
entbuaiastic  about  it. 


SULPHONAL 

Sulphonal  was  discovered  by  Professor  E.  Baumann,  of 
Freibui^,  and  its  physiological  pniperties  were  investigated 
by  A.  Kiwt,  who,  in  It^S,  gave  an  accoimt  of  its  action. 
Its  choniical  name  is  diethyl-sulphone-dimethyl-raethoue, 
and  it  is  an  oxidation-product  of  the  union  of  ethyl- 
mercaptan  with  acetone.  It  is  met  with  in  the  form  of 
colorless,  inodorous,  and  nearly  tasteless  crystals. 

Sulphonal  is  most  closely  allied  in  physiological  action  to 
trional  and  tetronal.  Sulphonal  oontainB  only  two  ethyl 
groups  in  its  molecule,  trional  (diethyl-sulphone-niethyl- 
ethyl-methaue)  contains  three,  whilst  tetronal  (diethyl- 
Bulphonu  diethyl- methuue)  contains  fuur. 
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Therapeutics.— (The  principal  use  of  siJphonal  is  for  the 
piwiiiction  of  sleep.]  It  is  not  ait<ig»?ther  a  harmless  atib- 
stance.  It  may  produce  j^ddiiie^,  ataxic  movements,  and 
lofis  of  motor  powor  in  tlie  legs.  Patients,  after  having  a 
dose,  not  uncommonly  complain  of  being  imable  to  stand, 
and  say  that  they  cannot  walk  properly.  They  pi-esent 
the  appearance  of  Iteing  dnink,  and  tumble  about  in  an 
unsteady  and  unpleasant  manner.  I:k)nietimeg  they  devel- 
op a  skin-eraption. 

When  sulphonal  is  administered  continuously  for  some 
week-s  at  a  time,  them  isga.itrr>-inteHtiuaJ  di<tturl>anc»,  vcmi- 
iting,  and  constipation ;  with — from  tirao  to  time — swelling 
of  the  joints,  pain  in  the  lower  extremities,  failure  of  co* 
ordination,  aconty  secretion  of  urine,  and  other  s}'mptom& 

It  is  given  in  dost-s  of  from  fifteen  to  forty  grains,  either 
in  hot  beef-tea,  or  in  brandy  and  water.  It  is  ahsorbed 
slowly,  and  should  be  given  a  couple  of  hours  before  the 
soporific  iiifiut'iico  is  rttjuired,  faiid  should  bu  givL-ii  with 
much  caution  when  tho  kidneys  ax-o  not  acting  pi-oporlyj. 


NITRITE  OP  ARPTL 

Amyl  Nitrite  is  made  by  the  action  of  nitrous  acid  on 
amyl  alcohol.  It  is  a  yellow,  ethereal  fluid,  having  tho 
odor  of  Jargonelle  pears,  [and  is  very  volatile  and  inflam- 
mable]. It  rapidly  deteriorates  by  keeping,  and  becomes 
stale.  It  is  often  put  np  in  the  form  of  glairs  capsules ;  but 
these  liavc  no  particular  advantage  over  siieciraena  of  the 
drug  kept  in  [''small,  dark,  amber  colored  and  glassstop- 
pered  vials,  in  a  cool  and  dark  place,  remote  from  lights." 
— U.  8.  Phann. ). 

AcnOK. — When  inhaled,  it  flushes  the  face,  induces  per- 
spiration, acceleratf^s  the  pulse,  and  causei;  the  heart  to  beat 
strongly,  producing  a  sensation  as  if  tho  head  were  full 
to  bursting. 

Dilatation  of  the  arteries  is  due  to  j^aralysia  either  of  tho 
muscular  walls  of  the  arterioles  themsulvos,  or  of  tho  vaso- 
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motor  ganglia.     The  paralyzing  effet^t  on  the  arteriaJ-ff^j 
torn  is  sufficiently  indicated  by  sphygmographic  tracings, 
by  fluBluDg  of  the  face,  aad  by  increase  in  size  of  the  Tisi- 
bio  artvi'ivs— such  as  the  temporal. 

Thti  loBS  of  reflex  action  observed  in  tho  lower  animals  18 
duo  to  depression  of  the  motor-tracts  of  tho  cord. 

The  action  of  nitrite  of  amyl  on  the  blood  has  been  fully 
invostigatod  by  Pr.  Arthur  Gatugec.  It  gives  rise  to  the 
formation  of  inothasmoglohiii,  tho  blood,  in  both  the  arte- 
r'u.'s  and  veins,  assuming  a  chocolate-brown  color  and  yield- 
ing brown  hininogloliin  crystals,  which  pmbalily  consist  of 
moUiiemoglobin.  Oxidation  iu  the  body  is  interfered  with 
to  a  marked  degree,  no  that,  in  rabbits,  convulsions  closely 
resembling  those  of  asphyxia  are  induced. 

This  action  of  nitrite  of  amy)  on  the  blood  is  shared  hy 
other  nitrites,  such  as  the  niti-ites  of  potassium,  sodium, 
and  silver,  and  may  be  briefly  summarized  as  follows: 

Tho  nitritea  prodnco  a  peculiar  change  iu  the  color  of  the 
blood  and  in  the  absorption-spectrum,  due  to  the  formation 
of  compounds  presenting  the  same  crystalline  foi-m,  color, 
and  spectrum,  whatever  nitrite  is  employed.  These  bodies 
are  compounds  of  the  nitrite  with  oxidized  hemoglobin, 
and,  although  isomorphous  with  hemoglobin,  they  differ 
from  it  in  their  power  of  absorbing  oxygen.  The  mldition 
of  nitrites  to  hflemoglobiu  results  in  the  locking  up  of  the 
loosely' combined  oxygen,  so  as  to  render  it  irremovable  by 
carbonic  ncid  or  by  a  vacuum. 

TfriiiHTatufo  is  lowert*d  by  arrest  of  oxidation,  and,  in 
tho  case  of  aninuils,  sugar  appears  in  tho  urine,  probably 
as  a  result  of  local  disturbance  of  blood -pressure  in  the 
Uver. 

It  hafl  beeu  found  that,  after  inhalation  of  nitrito  of. 
amyl.  many  jwople  see  everything  yellow,  the  yellow  area 
or  s|)ot  being  surroundv<l  by  a  lialo  of  violet-bluo  with 
undulating  rays  at  tho  circumference.  This  yellow  vision 
disapp*.'ars  only  after  some  nu'nul^s,  becoming  paler  little 
by  little.    There  may  bo  an  -impairment  of  the  acuteness 
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Of'  vieion,  so  that  difficulty  is  exi>erienced  in  distingriisliing 
Die  flt^ras  of  a  largo  clock,  which  present  a  l>lurred  ap- 
pearance. 

la  some  cases,  after  the  inkjalation  of  only  a  few  minims, 
the  patient  .miffers  from  vertigo,  headache,  and  even  tem- 
porary mental  aberration.  Women  often  become  hystori- 
cal  and  burst  into  tears,  A  more  seriouB  symptom  ia  the 
occiirrence  of  collapse  aHsociated  with  fainting,  weak  pulse, 
and  a  cold,  clammy  conditiou  of  tlut  tikiu.  Many  patients 
suffer  so  severely  from  even  a  small  dose  of  the  drug  that 
they  are  unwilHug  to  repeat  the  experiment. 

TuEHAPEUTics. — Tlio  cluvf  uso  of  uitrilo  of  amyl  is  for 
relieving  the  paroxysms  of  angina  pectoris.  It  should  be 
inhaled,  and  the  best  plan  is  to  pour  a  few  drops  on  the  palms 
of  the  hands  or  on  a  pockul -handkerchief.  Pharniacisls 
are  very  fond  of  selling  nitrite  of  amyl  in  glass  capsules 
which  are  intended  to  be  broken;  but  there  is  no  possible 
advantage  iti  this  arrangement,  for  nitrite  of  amyl  is  not  a 
substance  thu  uso  of  which  requires  to  bo  regulated  with 
any  particular  care.  The  most  convenient  plan  is  for  the 
sxifferer  from  angina  pectoris  to  carry  one  or  two  drachm- 
bottles  of  the  drug  in  his  waistcoat  pocket.  It  is  always 
ready  for  use,  and  it  avoids  the  trouble  of  breaking  a  glass 
capsule.  The  great  point  to  remember  about  nitrite  of 
amyl  is  that  it  gets  stale  by  keeping,  so  that  the  bottles 
must  bo  replenished  every  thini  or  foiu-th  day.' 

Nitrite  of  amyl  would  probably  act  well  if  given  inter- 
nally in  brandy;  but  it  is  not  absorbed  so  quickly  as  when 
taken  by  the  lungs,  and  in  a  severe  attack  the  patient  is 
anxious  to  obtain  relief  as  speedily  as  possible. 

In  addition  to  its  use  in  angina  pectoris,  nitrite  of  amyl 
has  been  given  with  some  nuexeFts  in  the  ti'eatnieut  of 
asthma,  m^rini,  and  Bright's  disease. 

2s'itrite  of  amyl  has  no  lethal  action.    Some  years  ago  a 

'  [Dr.  H.  0.  Piltard.  of  Sew  York,  propowd  fllHng  th«  pocket-vial  with 
«biiorb«iil-oi>lt<>i),  li.VM(.'ly  iiuc-kiil.  Thia  ImUn  tlie  »inyl  ultrlt«  In  CMitt  the 
fltopiier  beooDua  lone,  and  prevents  Ita  atxildentol  low.] 
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hottl«  of  nitritG  of  amyl  was  upset  over  the  bed  of  a  para- 
lyzed woman.  The  nurses  fled  from  the  room  and,  on  re- 
turning Euime  tame  later,  wcro  surprised  to  find  the  patient 
quite  mmffocted  and  anxiously  inquiring  what  was  the 
matter.  Dr.  E.  R.  Squibb,  tho  Ann^iiran  chiimist,  by  acci- 
dent broke  a  flaak  containing  about  two  pints  of  nitrite  of 
aniyt,  whicii  ran  over  tho  tabl«  and  floor  of  the  room.  It 
was  necessary  to  turn  out  several  gas-bimiei'S  which  were 
alight,  so  that  he  was  exposed  for  soiuo  minutes  to  a  very 
coiiwntratt'd  vapor,  Tho  efl'ect  of  the  drug  was  decidedly 
stimulating ;  but  he  experienced  no  ill-effectii  and  did  not 
lose  conucioiisnetts.  A  patient  of  mine,  suffering  from  an- 
gina i)wtoris,  was  ordered  a  bottle  of  nitrite  of  amyl  to 
iiilialc  during  his  paroxysms,  and  some  tx>ugh  linctu-t.  Be- 
ing disturbed  during  the  night,  he  reached  out  of  bed  for 
his  cough-medicine,  and  took  a  mouthful  of  the  amyl  by 
mistake.  In  a  few  minutes  it  was  i-ejected  by  vomiting, 
when,  finding  the  room  was  rather  oppi-essive,  he  put  on 
his  clothes  and  went  to  tho  front  door,  where  ho  found  the 
other  membei-s  of  the  household  assembled  in  scanty  attire, 
the  smell  of  the  di-ug  having  disturbed  their  elumbers. 


NITROOLYCERIN 

Nitroglycerin  was  discovered  in  li^T  by  Sobrero.     It  is 
commonly  prepare<l  by  what  is  known  as  Liebe's  process: 
Half  an  ounce  of  dehydrated   glycerin   in  iKiured,  \vith! 
oo»8taut  slirriug,  into  a  mixture  of  two  ounces  of  sulphu-) 
ric  acid  and  one  ounce  of  fuming  nitric  acid  of  specific 
gravity  1.53.  the  temperature  of  the  mi.Tture  being  kept] 
betow  25°  0.  (Ti"  F.)  by  external  cooling  with  ice.    Ag( 
soon  as  oil-drops  bc^u  to  form  on  the  surface,  the  mixture 
is  poured,  with  constant  stirring,  into  fifty  ounces  of  cold 
water.    Nitroglycerin  then  sepai-atea,  and  may  bo  purified 
by  washing  and  drying,  in  small  quantities,  in  a  vapor 
hath.     The  greatest  care  must  ho  taken  in  the  proceBs,  the 
glycerin  being  added  drop  by  drop,  and  the  temperaturo 


NITROOLTOERIK 


dcs 


carefully  noted  by  means  of  a  tlierniometer.  The  nitro- 
glycerin thus  obtiiinedmust  be  well  washed  to  free  it  from 
traces  of  acidity.  It  appp-ara  first  as  a  white,  oi>aque, 
milky-looking,  oily  fluid,  but,  on  careful  drying  by  exposing 
it  in  a  warm  room  in  flat  dishes  containiiig  thin  layers,  it 
becomes  dehydrated  aiui  forms  a  traiiKparent,  colorless, 
oily  fluid.  It  ia  slightly  soluble  in  water,  and  dissolves 
freely  in  alcohol,  ether,  fats,  and  oils.  It  is,  although 
sliglitly  volatile,  inodorous,  and  has  a  sweet,  pungent, 
aromatic  taste.  It  crystallizes  or  freezes  at  low  tempera- 
tures. It  is  largely  employed  aa  an  e.Tplosive  in  mining 
and  blasting  oiMjrations  (bt^ing  fii-ed  by  percussion),  and 
forms  the  basis  of  compounds  known  as  dynamite,  glyoxy- 
lon,  duaUn,  etc.  When  boiled  with  potash,  it  decompost?8; 
glycerin  aud  nitrate  of  potash  being  formed.  Matthew 
Hay  maintains  thai  nitroglycerin  is  really  a  nitrate  of 
glyceryl,  and  not  a  nitrite. 

Although  nitroglycerin  ia  ofScial,  in  the  sense  of  there 
being  an  official  pri^parution  of  the  drug  [entitled  spirit 
of  gtonoiu,  having  a  strength  of  one-percent.],  no  directions 
are  given  in  the  Pharniacopooiu  for  its  manufacture.  The 
omission  is  dictated  by  considerations  of  [personal  and] 
public  safety — it  being  considei-ed  unwise  in  such  a  work 
to  lay  down  rules  for  making  so  dangenma  an  e.\plosive.' 

Tub  Actios  of  nitroglycoria  on  the  lower  animals  has 
been  investigated  both  in  tliis  country  [England]  and  on 
the  Continent.  A  dose  of  six  minims  of  a  ten-per  cent,  ho- 
lutiou,  injected  under  tho  skin  of  a  frog,  pnjduce<J,  among 
other  eyraptoms,  languor,  tetanus,  and  finally  paralysis. 
Immediately  after  the  injection  the  animal  became  rest- 
less and  the  respirations  very  rapid.  In  u  minute  or 
two  this  restlessness  subsided  and  gave  place  to  lethargy, 
the  frog  showing  a  disinclination  to  move.  Kespiratton 
continued  rapid  and,  in  about  five  minutes  from  the  com- 
mencement of  the  observation,  the  animal  gave  a  sudden 

'  [It  tuLt  iHvn  wvU  «nat>llKlii?il  tluit  chii  oii«-pcr  ocnt.  ifpirit  M  not  in  tho 
lUUl  «xploitiv«.] 
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spring  and  fell  into  tetanic  convulsions.  Tiiese  lasted 
about  half  a  minute  and  then  passed  off ;  they  soon  i-e- 
tumed,  however,  and  were  readily  exci(«d  by  touching 
the  animal.  After  continuing  for  some  time  they  gradu- 
ally became  weaker,  and  the  animal  died,  lu  some  in- 
ebiiDceii  the  mouth  seemed  to  be  the  part  first  affected  by 
the  convulsions.  OMtiiejaws  were  seen  to  njMtn  and  Hlnit ; 
but,  possibly,  this  action  was  connocted  with  respiration 
rather  than  with  the  general  convulaions.  Next  it  spread 
to  the  forward  limbs,  and  finally  to  the  hind  ones.  It  wasJ 
noticed,  too,  tlmt  tho  foro  limbs  wt*ro  more  sonsitivo  than 
the  hind,  as  slight  spasmodic  twitches  could  somotimes  be 
produced  by  toiichingor  pinching  the  former,  when  similar 
irritation  of  tho  lattt-r  had  no  effect. 

To  ascertain  whether  totauus  was  duo  to  the  action  of 
the  drug  on  the  spinal  cord,  or  on  tho  nervous  centres 
within  tho  cacuphalon,  tho  spinal  conl  was  cut  across 
before  tho  poison  was  given.  Tho  uppi-^r  part  of  tho  animal 
im!ne<Uately  became  very  restless,  the  fore  Hmbs  were  out- 
stretched with  the  toes  S[»read  out ;  but  there  was  no 
alteration  in  tho  hinder  part  of  tho  body  or  in  the  hind 
limbs.  This  result  was  confirmed  by  another  experiment : 
A  frog  w!is  decapitated  and,  after  the  spinal  cord  had 
recovered  from  tbo  sliock  and  reflex  movements  were 
again  observed,  tho  di'ug  was  injected,  but  no  spasm  oc- 
curred. It  is  probable  that  tho  tetanus  is  not  duo  to  any 
action  on  the  cerebral  lobes,  but  to  tlie  effect  of  the  poisoUj 
on  the  optic  IoIks. 

The  principal  effects  produced  on  cats  by  nitroglycerin 
are  great  acceleration  of  respiration,  paralysis,  loss  of 
reflex  action  and  sensibility,  and  dnath  from  arrest  of 
respiration.  It  is  recorded  tliat  a  do»o  of  about  sixty 
minima  of  a  ton-per  cent,  solution,  having  been  injected 
into  the  poritnne.al  cavity  of  a  cat,  there  was  observed,  in 
a  few  minutes,  stretching  movement  of  a  hind  leg,  as  if 
the  animal  were  trying  ti>  shako  sotnothing  off  the  Ufot. 
Half  an  hour  later  the  animal  vomited  and,  at  the  expin^ 
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tion  of  about  an  hour  (durinf;  which  the  legs  BeemeJ  to  fail 
in  walking),  it  sank  down,  never  to  rise  again.  Vomiting 
occurred  again  once  or  twice,  breathing  became  veiy  rapid, 
and  the  tongue  was  drawn  backward  and  forward  a.s  in 
ad(^that  has  been  running.  Slight,  spasm-like  hiccough 
then  set  in  and,  five  minutes  later,  the  animal  was  dead — 
a  little  over  two  hours  after  injection  of  the  poison.  The 
loss  of  reflex  action  noticed  in  observations  nn  frogs  and 
cats  in  the  advant^jd  sL-iges  of  poisoning,  indicate  that  the 
cord  is  paralyzed ;  and,  from  persistence  of  reflex  action  in 
paits  supplied  by  the  cranial  nerves,  after  its  disappear- 
ance from  other  parts  of  the  body,  it  would  seem  that  the 
spinal  cord  is  paralyzmd  before  the  ganglia  at  the  base  of 
the  brain. 

If  itroglycerln  dilates  the  blood-vessels  in  much  the  same 
way  as  nitrite  of  arayl ;  but  its  action  is  much  more  per- 
sistent.  Nitroglycerin  does  not  flush  the  taxx  (or  only  to  a 
very  slight  degree) ;  but  it  produces  most  persisteut  head- 
ache. Some  people  are  much  more  suaceptible  to  the  action 
of  the  drug  tlian  othere,  the  merest  contact  with  a  specimen 
being  sufficient  f^o  induce  in  them  headache  of  many  hours* 
duration. 

The  effects  of  nitrite  of  amyl  and  of  nitroglycerin  on  the 
pulse  are  similar.  Both  drugs  produce  a  marked  state  of 
dicrotism,  and  both  accelerate  rapidity  of  the  heart's  ac- 
tion ;  they  differ,  however,  iu  the  time  they  respectively 
take  to  produce  these  effects.  The  full  action  of  nitro- 
glyceriu  ifl  not  observed  in  Hphygniograjdiit:  tracings  until 
ax  or  seven  mitmtes  after  the  dose  has  been  taken.  In 
the  case  of  nitrite  of  amyl  the  effect  is  obtained  in  from 
fifteen  to  twenty  seconds  after  an  inhalation,  or  after  a 
do»e  has  been  taken  ou  sugar. 

The  influence  of  nitrite  of  amyt  is  extroniely  transitory, 
a  tracing  taken  a  minute  and  a  half  after  exiiibttion  of  the 
drug  being  perfectly  normal.  In  fact,  the  full  effect  of  the 
nitrite  on  the  pulse  ia  not  muiutaiued  for  more  than  fifteen 
seconds. 
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Nitroglycerin  produces  its  ofFocts  much  more  slowly 
than  amyl  nitrite  ;  tliey  latit  longer  and  disappear  gradu- 
ally, tliu  iiuUu  not  resuiniiig  its  normal  condiUun  for  near* 
ly  half  an  hour.  The  effect  may  bo  maiutaiut^d  for  a  much 
longer  time  by  repeating  the  dos«.  Is'itroglycerin  is  moro 
lasting  in  its  [wwer  of  {irodiicingti  dicrotic  form  of  pulse- 
beat,  aud,  cousequontly,  in  cases  whcrti  the  conditioiia  of 
relaxation  and  dicrotism  are  desired  to  bo  maintained  for 
Bonietiinej  itsexhibition  ia  to  be  preferred  to  that  of  nitrite 
of  amyl. 

Kiti-oglyceriu  increases  the  secretion  of  uriue-  1  made 
Bome  obsorvatiotis  on  ttiitt  point  on  an  epispadiac.  The 
quantities  of  urine  passmi  wert*:  during  the  first  and 
second  quarter-hour  of  the  observation,  iJj  draclmis  oacli. 
Fifteen  minims  of  a  one-per  cent,  solution  of  nitroglycerin 
were  then  given  in  a  drachm  of  water,  and  in  each  suc- 
cowiiug  quaiterhour  the  quantities  were:  12,  It!,  lOJ,  8J, 
6},  and  3  di-achni3,  respectively. 

In  another  observation  on  the  aame  person,  the  following 
figures  wt*re  obtained;  first  quarter- )i our,  4  dr.,  pulse  64; 
second  quai-ter,  lu  dr.,  s.  g.  1003,  pulse  fi4. 

Twenty  minims  of  a  one-per  cent,  solution  were  then 
givon.  in  a  drachm  of  water,  and  during  the  succeeding 
periods  of  a  quarter-hour  the  results  were  : 

7  oz.:  8.  g.  1000,  pulse  80—74  oz.:  e.  g.  1000,  pulse  76— 
1  or.  :  n.  g.  1002,  pulso  7i — 7  dr. :  pulHO  C8 — 4}  dr. :  pid»e  fi4. 

The  acidity  of  the  urine  varied  inversely  aa  the  quantity 
passed.  Thus,  before  the  administration  of  the  drug  it 
was  distinctly  acid,  during  the  third  aud  fourth  quarters  it 
waa  almost  neutral,  acidity  then  gradually  retuni«d,  till, 
in  the  seventh  quarter,  it  wa^  as  marked  as  it  had  been 
at  nret. 

Therapeutics. — Nitroglycerin  is  largely  used  in  the 
treatment  of  angina  pectoris.  It  promptly  relieves  the 
paroxysms  of  pain.  It  is  almost  impossible  to  lay  down 
deftnite  rules  with  i-pspect  to  the  dose.  It  is  iMwt  to  begin 
with  one  twu-hundrudth  of  a  grain,  but  the  dose  can  be 
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gra<1uaUy  increased,  and  many  patients  tako  n  grain  with- 
out iacimvenionco. 

A  good  formula  for  tho  administration  of  nitroKlyceria 
in  cases  of  angina  pectoris  Js  the  following  : 


Nitroglycerin, 

g'--  ihv 

Nitrite  of  Aniyl, 

S"".    J 

Menthol, 

KT.   Vi 

Capsicum, 

gr.  nSff 

This  maybe  made  into  a  tablet,  or 
object  is  to  get  rapid  absorption,  so 
may  bo  given,  and  this  ia  facilitated 
the  menthol  and  capsicum.' 

Dr.  P.   M.   Mikhaltine,   of  Nijnii 
that  nitroglycerin  is  one  of  thy  best 
and  says  that  it  often  succeeds  in 
the  failure  of  autipyrin.  phenacetiu, 
drugs. 

His  formula  i^: 

Spirit  of  Glonoiu, 
Tincture  of  Capsicum, 
Peppermint  Wawr, 


pill,  and  amted.  The 
that  immediate  relief 
by  the  introduction  of 

■Novgorod,  maintains 

remoditjs  for  sciatica, 

offocting  a  euro  after 

acetanilide,  and  other 


Gm.  5.0 
Gm.  7.5 
Gm.  lii.O 


Tlic  doRO  is  from  five  to  tea  drops,  tlircc  tinted  a  day. 


NITROUa  KTHEH 

Spiritus  Athens  Nitrosi  is  the  substance  popularly 
known  as  sweet  Hpirit  of  nitre.  It  has  been  u^^ed  an  a 
medicine  since  the  beginning  of  the  thirteenth  century, 
but  our  knowledge  of  its  physiological  action  is  due  to 
the  <*areful  obsor\'ation  of  PntfesHor  Leech,  <»f  Manchester. 
It  is  defined  as  ["An  alcoholic  solution  of  ethyl  nitrite, 
yielding,  when  freshly  pi-epared,  and  tested  in  a  nitrometer, 

'  [Aside  (rom  the  uncertaluty  o(  doisg<>  when  such  small  quantities  are 
to  be  ailinfniati^ivJ  in  llieftirniuf  a  ]illl,  it  in  bImj  i)ii>e«lii)na1)li>  whethor  tite 
wluhllity  of  n.  piU-coatinit  can  always  be  aAsurwl :  at  least  with  sufflcitnt 
orrUtinly  aa  to  timlw  itn  ubv  expedient  m'Iu^u  vt^rj"  prciutpt  efToctii  ar« 
wanted.] 
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not  leas  than,  eleven  times  its  own  volume  of  nitrogen 
dioxide."— U.  S.  Pliarm.]. 

AcTlOff. — Spirit  iif  nitrous  ether  is  a  distinct  depressor  of 
arterial -tPiisioii,  and  it  exhiliits  properties  similar  to  those 
whicli  havo  been  obsiTvrtl  in  tliu  case  of  nitrite  of  amy!, 
nitryglyct'Htj,  and  iiitriU-s  of  tliL-  alkali -metaU  It  pi-o- 
duces  o  Bonso  of  fiilnes»  in  the  hejid,  rapid  action  of  the 
heart,  and  a  KiifTiiiiion  of  the  skin.  The  action  on  the 
blood  in  HimiUir  to  that  of  nitiite  of  amyl.  After  a  full 
doM>  the  flphyginograpluc  pulse-trace  invariably  indicates  a 
marked  fall  in  ni't^^rtiil-tensioii,  and  thiH  decreased  tension 
Uwia  for  two  or  thivo  hours.  The  action  of  the  drug  on 
the  kidneyH  in  mniilar  to  that  of  nitroglycerin,  and  it 
induivH  an  inureow)  in  the  amount  of  urine  passed. 

The  i»hyrtioloKi<'aI  action  of  nitrites  on  the  blood-vessels 
iHunLa4{onir.i'd  hy  the  members  of  tho  digitaiin  group  and 
by  rnillii  of  Imrinm. 

TllKllAl'Kin'irM. —Swept  spirit  of  nitre  is  employed  as  a 
|Hi|inlar  n'Mntly  |as  wi>tl  as  by  physiciaDB}  at  the  com- 
itienci'innnt  of  a  cold  ;  and  a.s  a  mild  diaphoretic  and  febri- 
fuKo  [ami  nKu  renal  Htitnuhmt].  Uh  nction  is,  to  a  ver 
^roitt  extiMit,  <luo  to  itH  power  of  dilating  cutaneous  veesela,1 
IhuM  uxpiwiug  a  larger  amount  of  blood  to  the  air.  It  h&s 
lllmi  h««n  Kivcn  with  »iicce!>.t  in  an^^Ina  pectoris.  It  is 
r«iiiiiii(Hily  t'litjilnycd  in  asthma,  and  uUo  in  painful  inen- 
Nlniitl  dittorOei<ii. 

11  may  b«)  ^iv«<n  in  full  doses,  and  the  administration  of 
fi'diu  two  U>  ihnH)  draehnni  JB  not,  as  a  rule,  followed  by 
itliy  iiuIowhihI  nymploms. 


ArrcTAKTLIDE 

Phi'uylaet'tainiilo  or  Acetanilide,  when  first  introduced 
Into  m('<ll('iiiu,  wiM  known  as  antifehrin,  a  term  employed 
(«iindical4t  ilrt  iintipyretie  action.  It  is  a  crystalline  sub- 
KtamMi,  ualy  tdighlly  HoUiblt'  in  water. 

Atn'iOM.— It  i»  a  powurful  depressant  of  the  ner\'ou8 
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system ;  markedly  diminishes  the  spinal  reflexes  aud,  in 
large  doses,  produces  trtniior,  followed  by  convulsive  move- 
moatd,  marked  fall  in  teinperatut'c,  coma,  retention  of  unuo, 
and  general  paralysis.  Not  infrequently  the  patient  suf- 
fers from  cyanosis,  great  dyspncea,  and,  possibly,  symp- 
toms of  collapse.  After  toxic  doses  the  jmlse  is  weakened 
and  thready,  atul  respiration  becomes  first  rapid,  tlieu 
impaired  and  labored.  The  urine  is  reddish  yellnw  in 
color,  from  its  richness  in  urobilin,  and  reduces  Kehling'a 
solution.  The  toxic  symptoms  are  probably  due  to  the  for- 
mation of  aniline. 

Therapeutics.— Acotanilidc  [besides  its  antipyretic  prop- 
erties] is  an  analgesic,  and  has  been  used  with  some  sue* 
cess  in  the  treatment  of  facial  and  intercostal  neuralgia& 
[K.\ternal  usu  has  bL-t-n  madu  of  it  in  powder  form  as  a 
substitute  fur  iodoform.  ] 

It  bag  not  maintained  its  early  reputation,  and  the  oc- 
curn?nce  of  such  syinptouia  as  livjdity,  cyanosis,  profuse 
sweating  ;  with  disturbances  of  the  circulatory,  i-cspii-atory, 
and  nervous  systems,  has  induced  some  hesitation  ia  pre- 
scribing it.  The  ordinary  duse  is  fmin  tlm-o  to  ten  grains, 
and  it  may  bo  given  in  wine,  spirits,  tincture  of  orange,  or 
aromatic  spirit  of  ammonia. 


PHENACKTIN 

Phenacetin,  or  para-aeet-phenetidine,  was  introduced 
into  medical  practice  by  Prof.  Kast  and  Dr.  Hinsbcrg.  in 
>188T.  It  is  closely  aUied  to  autifebrin,  aud  appeal's  in  the 
form  of  a  colorless,  udorlo&N,  aud  nearly  tasteless  micro- 
crystalliuc'  powdt-r  which  is  oidy  spariiijjly  soluble  in  col 
water,  [and  nut  soluble  in  acid  or  alkaline  liquids]. 

It  has  been  used  with  success  in  cases  of  headache  and 
neuralgia,  and  is  especially  useful  in  tho  fugacious  and 
variable  forms  which  are  so  oommou  with  tho  hysterical 
and  neurotuxic. 

It  may  be  given  in  five-grain  doses  [at  first  to  those 
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wtioHii  tcilurarico  is  unknown,  and,  if  no  undesirable  sjrinp- 
tdiiiH  follow,  the  dose  may  be  doubled  if  requisite.  It  niny 
Im-»  k'''*'"  either  in  a  wafer «r  dissolvt-d  iu  sitiiple  ulixir  ;  but 
not  infrequently  the  powder  is  placed  on  tho  tongue  and 
fullowod  with  water.  Owing  to  tardy  solubility  the  form 
of  conipresaod  tablet  is  not  dosirublti.  If  it  its  to  bo  givcu  as 
a  powder  in  water,  it  should  first  be  moistened  with  a  few 
drops  of  any  alcoholic  liquid ;  otherwise  it  will  float  on  tb6 
water  and  adhere  to  tlio  side  of  tho  glasss  or  s|ioon]. 

There  is  no  doubt  that  it  is  a  good  antipyretic;  but  its 
use  requires  caution.  Even  in  the  case  of  mbust  individ- 
uals a  do»e  of  from  fifteen  to  thirty  ^-aiiis  will  produce  a 
feeling  of  fatigue,  with  yawning  and  somnolence — a  condi- 
tion often  followed  by  vertigo,  shivering,  weakness  of  the 
pulse,  and  hurried  respiration.  Iti  ^extreme  insolubility 
i-eiiders  it  somewhat  unmauageable,  and  confers  on  it  a 
marked  inferiority  to  many  other  inembors  of  tho  aromatic 
series. 

[Much  caution  should  bo  used  when  it  is  given  to  phthi- 
sical cases.  Its  antipyretic  effect  appears  to  be  much  more 
persistt^nt  than  that  of  autipyrin.  Coiucideut  with  fall  of 
tenijit'iTitUPo  there  is  commonly  profuse  perspiration;  but 
seldom  is  this  very  niarketl  unlesH  the  degree  of  fever  bag 
reached  or  exceeded  103*"  F,] 


PHENA7X)irE  [ANTIPYRIN] 

This  is  our  old  friend  antipyrin  under  another  name. 
It  isalsokuownas  analgesin  [nifthoKoiu',  i>ariKijne,  phe- 
nylono,  sodatine,  dimelhyl-oxy-quinizino,  etc.],  but  its  full 
and  proper  name  is  phenyl  dim<»thyl-pvrazole.  It  was  dis- 
c«vere<l  by  Dr.  Knorr,  and  its  phy.siological  action  was  first 
investigated  by  Dr.  W.  Filehne. 

It  occurs  in  the  fomi  «f  colorless,  odorles.*  scales  [or 
crystalline  |»owd«r],  which  have  a  somewhat  bitter  taste, 
and  are  freely  soliihlo  in  water  or  alcohol.  This  water- 
solubility  f^vos  it  decided  advuutage  over  similar  prepare*- 
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^ons.    it  has  a  basic  action,  and  rea<l)ly  combines  with 
ttciAn  to  form  salt^  but  it  is  probably  not  a  true  alkaloid. 

After  small  doses,  the  symptrtins  not  infrcMjuontly  ob- 
served are  epigastric  pain,  nausea  and  vomiting,  foUuwed 
by  weakness  of  the  pulse,  hurriod  respiration,  and  cyanosis. 
In  some  cases  there  is  persLitent  sneezing,  with  lachrynia- 
tion,  and  a  flow  of  mucus  from  the  nostrils.  After  larger 
doBes,  the  symptoms  obsei-ved  are  intense  headache,  per- 
sistent vertigo,  loss  of  memory,  confusion  of  idea:^,  and 
deafness.  In  several  cases  collapse  has  followed  the  ad- 
ministration of  twenty-fcrain  doses,  the  condition  of  the 
patient  being  for  Bonie  timo  critical.  Even  when  serious 
eymptoms  ai-e  not  observed,  the  patient  frequently  suffers 
from  persistent  itching  of  the  inner  sides  of  tho  thighs, 
with  a  painful,  urticarial,  [or  scarhitiniforin  rash,  espe- 
cially, it  in  said,  when  given  with  arsenic],  which  gradually 
extends  upward  over  the  abdomen. 

It  is  probable  that  phenazone  exerts  a  decided  influence 
on  metabolism.  Tlio  t**mptTature,  pulse-frequeucy,  and 
blood  pressure  are  all  reduced,  and  the  amount  of  ui-ea 
excreted  is  lessened.  Afterlarge  doses,  methaemoglobin  is 
formed  in  the  blood— a  circumstance  which  accounts  for 
tho  frequency  with  which  cyanosis  is  observed.  The  fall 
of  temperature,  which  follows  its  administration  in  cases 
of  fever,  is  not  dtie  to  the  production  of  sweating,  as  it  ia 
observed  when  atropine  has  been  previously  administered 
to  prevent  its  action  on  the  skin.  There  is  clearly  dimin- 
ished heat- prod  notion,  which  is,  in  all  |>robal>ility,  due  to 
the  fact  that  antipyrin  is  a  general  protoplasmic  poison. 
The  drug  is  eliminated  by  the  urine. 

Thbkapeutics. — Antipyrin  was  originally  introduced  as 
an  antipyretic,  but  after  a  time  was  employed  almost 
exclnsively  as  an  analgesic.  It  has  been  recommended  for 
all  sorts  of  complaints,  and  for  the  relief  of  all  kinds  of 
symptoms ;  is  prescribed  in  all  forma  of  megrim  and  neur- 
algia, dysmenorrhopa  and  monorrhagia,  in  gout,  asthma 
[etc.,  excepting  malarial  fevers].    In  the  late  inlluenxa- 
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epidemic  [in  England]  it  was  freely  recommended  as  a 
Btracilk  in  all  the  daily  itapei-s,  ^vitlloul>  a  eiugle  word  of 
warning  bs  to  itH  toxic  actiou.  At  tho  pretitiiib  time  it  is 
probably  much  nioro  largely  employed  by  the  public  than 
pi'eacribed  by  medical  men,  and  has,  unfortunately,  passed 
intt)  the  category  of  popular  remedies. 

[Aa  a  lia!tnostatic  aud  for  otiit'r  external  uses,  it  is  em- 
ployed aa  a  duatiug-powdcr  aud  in  a  20  per  cent,  solutiou.] 

!  ANTISEPTICS 

AntiBeptics  are  substances  which  i>reverit  or  retard  pu- 
trefaction, by  deHtroyiug  or  prcvoutiug  the  development  of 
bacilU  wliich  give  rise  to  septic  docom position.  They  are 
employed  chiefly  in  sut^ical  practice,  in  tlie  treatment  of 
open  woutida.  The  best  are  those  which,  while  acting 
ofTiciontly  on  the  ferment,  exert  no  iajut-ious  effect  on  the 
tissues  themselves. 

Amongst  the  chief  antiseptics  are :  Carbolic  acid  aud 
the  sulpho-carbolateH,  crciisote,  salicylic  acid,  sahcylate  of 
aodium  aud  salicin,  rc«orciu,  menthol,  thymol,  eucalyptol, 
borax  and  boric  acid. 

CorroBivo  sublimate  is  probably  the  most  powerful  of  all 
antiseptics,  but  is  very  iwifiouotm.  Most  essential  oils,  e.  g., 
those  of  cloves,  thyme,  cajuput,  and  peppermint,  possesa 
antiseptic  properties. 


CAKBOLIC  ACID  AND  CHEASOTE 

CartMlic  acid,  phcnic  acid  or  phenol,  is  a  product  of 
coal-tar  distillation.  ^Vhea  pure  it  is  in  the  form  of  color- 
less, acicuiar  crystals,  which  melt  at  96°  F.,  forming  an  oily 
hi|iud.  It  has  a  strong,  peculiar,  and  cliaroctcristic  odor 
and  taste.  The  crystals  readily  absorb  moisture  from  the 
atmosphere.  It  ia  not  very  soluble  in  water ;  but  dissolves 
readily  in  alcohol,  ether,  and  glycerin.  Although  aa  acid, 
it  only  faintly  reddeus  Utinuii  paptur,  [and,  iu  t>oniu  ruspectti, 
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might  bedaased  with  the  alcohols.]  It  coa|:ulat«s albumin. 
It  is  fatal  to  all  forms  of  animal  life,  from  tlie  highest  to 
the  lowest,  and  its  use  in  surgery  and  medicine  is  mostly 
due  to  its  action  on  infusoria  and  fungi. 

In  mogt  animals,  when  givon  intornaUy,  it  causes  intense 
muscular  weakness,  convulsions,  and  stuiwr.  The  convul- 
sions are  probably  due  to  a  tutanizirig  influence  on  the  spinal 
cord;  atalleryuts,  it  produces  verylittloeffoctou  the  nerves 
or  muscles.  It  acts  as  a  cardiac  depressant ;  its  influence  on 
the  respiratory  and  vascular  ner^'e-centrea  being  iudicatiwl 
by  frequent  and  dyspnooic  breathing,  and  by  a  transitory 
rise  of  blood- pi-essu re.  In  man,  headache,  giddiness,  weari- 
ness, and  discomfort  precede  the  stupor.  Death  results, 
both  in  animals  and  in  nian,  from  collapae  due  to  paralysis 
of  the  respiratory  and  vascular  nerve-centres. 

Applied  to  the  Rkin,  carbolic  acid  acts  as  an  anaesthetic. 
At  first  it  causes  slight  burning ;  then  the  skin  becomes 
numb,  white,  and  shrivelled,  so  that  an  incision  may  be 
made  without  causing  pain.  After  prolonged  application, 
or  if  applied  in  a  concentrated  form,  the  skin  sloughs,  giv- 
ing rise  to  an  eschar,  which  is  dry,  and  subsequently  falls 
off  without  suppuration. 

When  swallowed  in  a  concentrated  form,  it  acta  as  a 
caustic  upon  the  mucous  membrane,  causing  intense  pain, 
nausea,  vomiting,  and  symptoms  of  gastru- enteritis. 

It  is  excreted  by  the  kidneys  and  turns  the  urine  black* 
jsb,  the  discoloration  being  due  to  some  oxidation  pro- 
duct of  carbolic  acid— probably  hydroquinone-  It  appears 
In  the  urine,  combined  with  sulphuric  acid,  in  the  fonn 
of  sulpho-carbolates.  The  earliest  symptom  of  carbolic 
add- poisoning  ia  the  disappearance  of  sulphates  from  the 
urine. 

In  cases  of  poisoning,  the  best  treatment  is  administra- 
tion of  Epsom  salt,  or  Glauber's  salt,  in  plenty  of  water. 
White  of  egg  and  olive  oil  are  useful  in  protecting  the 
irritated  mucous  membrane  with  which  the  acid  has  come 
in  contact. 
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Sulpho-cariiolic  add  is  formed  \>y  tha  direct  uuion  of 
pure  carbolic  acid  with  sulphuric  acid.  Sulpho-carbolate 
of  sodium  is  madi'  }>y  neutraliziag  this  acid  with  carbonate 
of  sodium,  evaporating,  and  crystallising.  Many  sulpho- 
carbolates  have  been  obtained,  and  are  simply  convenient 
forms  for  giving  carlndic  acid.  They  hav«  decidtnl  anti- 
septic properties,  but  in  this  respect  are  inferior  to  carbolic 
acid  itself. 

Suljiho-carbolate  of  sodium  is  decomposed  iu  the  blood, 
sulphato  of  sodium  being  eliminated  with  the  urine  and 
carbolic  acid  with  the  breath. 

The  use  of  sulpho-carbolates  haa  been  suggested  ia 
phthisis  [aud  in  malarial  toxaemia],  but  the  suggestion  is 
of  no  practical  value.  It  is  used,  however,  in  the  treat- 
ment of  flatulence,  and  the  following  formula  is  often 
employed ; 

Sulpho-carbolate  of  Sodium,  gr.  xx. 
Camphor-water,  %  j. 

To  be  taken  every  four  hours. 

Creasote  is  obtained  by  destructive-distillation  of  wood, 
and,  in  general  properties,  is  closely  allied  to  carbolic  acid. 
It  is  prescribed  in  three-minim  doses  in  the  fonii  of  a  pill 
[or,  mixed  with  olive  oil,  in  gelatin  capsules],  and  13  useful 
in  chronic  bronchitis  aud  iu  gangrene  of  the  luug.  The 
following  mixture  has  been  found  useful  in  phthisis  : 

Cruasote, 

Tincture  of  Opium, 

Spirit  of  Chloroform, 

CHycerin,  5  j. 

water,  to?  j. 

To  allay  the  irritative  cough  of  phthisis,  recourse  may  bo 
had  to  the  following  linctus ; 

Creasdte,  m  |-, 

Gh-cerin,  111  vij. 

Water,  U)3  j. 

[Preparations. — Glyceritum  Acidi  Carbolic!,  90  per 
cent.;  TJngueutum  Acidi  Carbollci,  5  per  cent.] 
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There  are  two  kinds  of  salicylic  acid— the  natural  and 
the  artificial.  It  was  originally  derived  from  ttalicin,  oil 
of  \nnterpreen,  and  other  sources,  and  this  is  the  variety 
known  as  natural  salicylic  acid.  Later  on  it  was  prepared 
by  heating  carbolic  acid  with  cautitic  soda,  and  patssiug  a 
stream  of  carbonic  acid  through  it.  lu  3S74  Kolbe  intro- 
duced an  improved  method  of  making  it  on  a  large  ecaJe 
and  at  moderate  cost,  by  evaporating  a  concentrated  solu- 
tion of  caustic  soda  with  phenol  to  a  dry  powder;  this  is 
then  heated  to  212°  F.,  and  a  stream  of  dry  cai-bonic  acid  is 
passed  over  it.  This  product  is  known  as  artificial  salicylic 
acid. 

The  natural  and  artificial  varieties  differ  materially  in 
their  physiological  actions,  the  latter  being  much  more 
toxic  than  the  former.* 

From  eJ^jieriments  made  by  Professor  Charteris  on  rab- 
bits it  appears  that  natural  salicylic  acid  exerts  no  delete- 
rions  effect  in  ten-grain  doses;  but  that  artificial  salicylic 
acid,  in  this  dose,  produces  paralysis  of  the  flexors  and 
death.  This  difference  in  action  depends  on  the  presence, 
in  the  artificial  varioty,  of  a  substance  derived  from  the 
carbolic  acid  from  which  it  is  prepared.  The  nature  of 
this  body  has  not  been  accurately  determined ;  but  it  is 
probably  a  derivative  of  citsotic  acid,  or  an  itiuineric  vari- 
ation of  aahoylic  acid.  Dr.  Charteris  (who  has  devoted 
much  attention  to  the  subject)  finds  ttiat  It  is  the  impurity 
which  is  responsible  for  toxic  symptoms  so  often  observed 
from  the  administration  of  the  artificial  acid.  It  is  found 
that  this  substance  is  more  soluble  in  water  than  calcium 
sulphate,  and  on  this  fact  is  based  a  method  of  separation* 
which  consists  in  saturating  a  boiling  solution  of  salicylic 
acid  with  calcium  carbonate,  and  allowing  the  saUcylate  oC 
calcium  to  crystallize  out.    This  method  has  boon  improved 

'[There  iHalfioamatcrialililT^rvni^  in  theircoet;  th«i  natural  x^id  being 
quoted  JM  At'llintc  Tor  a.bout  87.00,  And  tlit>  "C  P."  nntflcial.  for  about 
K).TS  per  pound.] 
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by  Dr.  Charteris,  and,  tluiuks  to  his  in^-estigations,  pur© 
artificial  salicylic  acid  and  Kilicytnto  of  sodium  are  now 
prepared,  entirely  free  from  toxic  properties.  Dr.  Char- 
tcris  tested  his  puriQed  speclmi-ns  on  mbliilg,  and  found 
that  6fbeen  grains,  given  hypodermicaUy,  produced  uo  bad 
effect  of  any  kind. 

In  using  salicylic  acid  clinically,  the  greatest  care  should 
be  taken  to  see  that  the  purified  substance  is  dispensed. 
The  natural  acid  Bhould  be  in  large  crystals  roseiiibling 
strychnine,  but  slightly  yellowish  in  color.  The  crystal* 
of  the  purified  artificial  acid  are  similar  in  shape,  but  ar& 
emaller  and  whiter. 

AcnoK.— In  man.  salicylic  acid,  given  in  laige  doees,  in- 
duces symptoms  not  unUke  those  of  qui ninism— such  as  a 
sensation  of  fulness  in  the  head  with  a  roaring  or  buzz- 
ing noise  in  the  ears.  After  still  lai^r  doses,  the  chief 
symptoms  are  headache,  double  vision,  partial  blindness, 
deafness,  and  profuse  sweating.  In  full,  toxic  doses,  the 
patient  suffers  from  ptoeis,  strabismus,  irregulai-  respira- 
tion, extreme  restlessuesa  which  may  pass  into  delirium, 
a  slow  and  labored  pulse,  and  other  indications  of  grave 
constitutional  disturbance.  The  fieces  are  passed  invol> 
untarily,  and  the  urine  is  almost  black.  The  temperature 
falls  tn  each  an  extent  that  it  approaches  the  temperature 
of  collapse.  The  skin  is  covered  with  a  ra.sh  which  is  usu- 
ally of  the  urticarial  type.  There  is  a  good  deal  of  differ- 
ence of  opinion  respecting  the  symptoms  observed  after 
the  ad miniiitration  of  large  dosps  of  .salicylic  acid,  a  dis- 
crepancy which  suggests  that  the  specimens  supplied  were 
Kiihject  to  considerable  variation  as  regai-ds  purity.  The 
symptoms  hei-e  enumerated  are  rarely  observed  with  the 
natural  acid,  and  it  is  not  known  that  they  follow  the 
adniinisti-ation  of  the  purified  artificial  acid,  although 
undoubtedly  they  do  follow  the  administration  of  speci- 
mens of  the  drug  which,  until  recently,  w«re  described  as 
purified  salicylic  acid. 
Salicylic  acid  is  eliminated  chiefly  by  the  kidneys,  the 
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nrin*  afisuming  a  dark-green  color,  due,  probably,  to  an 
increased  formation  of  indican.  The  urine  of  patients 
taking  large  doses  of  ealicylic  acid  often  contains  albuinm,_ 

Thkr,vpeutics. — This  substance  is  of  much  value  as 
antiseptic,  but  is  inferior  in  this  respect  to  carbolic  acid. 
It  is  not  only  an  antipyretic  ;  but,  as  an  antiperiodic,  is 
frequently  prescribuJ  in  tho  treatnitint  of  Jicute  rheuma- 
tism, altlioagb  salicylate  of  sodium  is  morw  commonly 
enipioyod,  This,  however,  is  simply  a  matter  of  conven- 
ience, and  thr^n^  is  practically  no  difference  in  the  action  of 
tho  two  dt'ugs-  Salicylic  add  soon  reduces  the  temjKrature 
ftnd  relieves  the  joint-pain  ;  hut  it  will  uot  prevt-ut  the 
occurrence  of  endocanlitis  or  pericarditis,  and  is  not  to  be 
relied  on  in  the  treatment  of  hypeipyrexin. 

Quite  apart  from  its  eniployment  in  acut«  rheumatism, 
salicylic  acid  has  many  uses.  Dusted  innide  the  socks  and 
boots,  it  prevents  decomposition  of  sweat,  and  is  usually 
employed  in  the  following  form  : 


Salicylic  Acid, 
PowdtTi^d  Starch, 
Powdered  Talc, 


Si. 

&&  Iss. 

In  chronic  eczema,  ointment  models  follows  is  useful : 

Salicylic  Acid, 
Precipitated  Sulphur, 
Rcsoi-ciu,  Oa  3  ss. 

Lanolin  Ointment/     to  3j- 

Salicylic  acid  has  long  bad  popular  reputation  as  a 
remedy  for  warts  and  corns,  and  the  following  application, 
painted  on  tho  affected  parts  once  or  twice  daily,  is  effica- 
cious : 

Salicylic  Acid, 

Alcohol,  aft  3iJ. 

Sulphuric  Ether,  3  v. 

Collodion,  3  X. 

OmER  Uses.— SaUcylic  acid  arrests  putrefaction  of  aQ 

■  [CotudrtiitK  at  9i  per  iwnt.  of  Iftnolin  with  parufRn§  and  witter.  J 
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kinds,  and  prevents  the  dovolopment  of  bacteria  in  organic 
mixtures.  A  one-iwer  cent,  s«lutiuu  arrests  tlm  actum  of 
ptyalin  ou  starch,  and  one  part  of  the  acid  iu  two  thou- 
sand of  urine  prevents  decomposition. 

From  its  uiitizytiiotie  (ii-opertios  and  its  slight  taste,  sali- 
cylic acid  ia  largely  used  for  preser^'iug  beer,  wine,  niUk, 
Umo  juico,  lemon  juice,  gum,  and  other  fluids  liable  to 
undergo  fermentation.  The  French  and  Germans  have 
forbidden  its  ust?  for  preserving  articles  of  food,  but  on 
what  grounds  is  not  known.  Its  uae  is  pennittod  in  this 
country  [Great  Britain] ;  but  manufacturers,  in  their  own 
interest  and  with  a  view  to  possible  legislation,  would  do 
well  to  employ  only  the  purified  acid,  and  not  the  oonimon, 
oonimercial  variety,  which  is  often  impure. 

[I'ltKPAitATio.Ns. — Lithii  Salicjias  ;  Methyl  Salicylas  ;  Phy- 
soBtigrainie  Salicylas  ;  Sodii  Salicylas.  j 

Salicylate  of  Sodium. — This  salt  is  prepared  by  the  action 
of  siilicylic  acid  on  carbonate  of  sodium.  Five  grains  of 
the  salt  are  etiuivalont  to  four  of  the  acid. 

The  i-ernarks  which  have  been  made  respecting  the  purity 
of  salicylic  acid  are  cquaUy  applicable  to  the  sodium  salt. 

Action. — Physiologically,  it  has  much  the  same  action 
as  salicylic  acid.  It  often  pi-oduces  a  i-a*h,  wliich  usually 
assumes  the  form  of  an  erythema  or  urticaria.  The  buzzing 
noise  in  the  ears,  caused  by  large  doses,  may  be  controlled 
by  the  addition  of  fifteen  grains  of  bromide  of  sodium  to 
each  dose. 

It  increases  the  secretion  of  bile  and  renders  it  more 
watery.  Rutherford  describes  it  as  being  a  very  powerful 
hepatic  stimulant  in  dogs.  He  says:  "The  certainty  of 
the  action  of  this  substance  on  the  liver  led  us  to  use  it  in 
many  experiments  as  a  sort  of  test  of  the  excitability  of 
the  liver."    It  api»ears  in  the  urine  as  salicyluric  acid. 

In  some  cases  large  doses  of  Bjdicylate  of  sodium  have 
resulted  in  hemorrhages  of  various  kinds — such  as  epis- 
taxis,  ha>tnaturia,  and  hiomorrhago  into  tho  retina.  It  is 
probable  that  these  symptunm  result  from  the  usa  of  aa 
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impure  salt,  as  they  have  not  beeu  note<l  whon  the  puriflcMl 
salt  lias  beet)  employed. 

THKRAPKtmcALi.Y,  it  18  lai^ly  employed  in  the  treat- 
mont  of  acute  rheumatism.  Thirty  grains  of  purillcil  sali- 
cylate of  sodium  should  be  given  as  soon  as  tho  patient 
comes  under  observation,  and  twenty  grains  every  four 
hours  afterward.  In  twenty -four  houis  the  fever  will 
have  disappeared,  and  tho  joint-pain  will  have  been  reduced 
to  the  mininiuni.  As  soon  as  the  temperatuTO  becomes 
normal  the  dose  of  the  salicylate  may  be  materially  re- 
duced, its  place  being  taken  by  bicarbonate  of  putftssiura 
or  some  other  alkali,  Salicylate  of  sodium  docs  uot,  as  a 
rule,  succeed  well  in  case-i  of  hyperpyrexia. 

in  chronic  rheimiatisni,  its  effect  is  less  marked  than  in 
the  acute  form,  although,  not  infrequently,  it  temporarily 
affords  relief.  Even  in  cases  of  gout  it  may  do  good. 
Haig  maintains  that  much  of  the  value,  both  of  salicylic 
acid  and  of  the  saUcylates,  is  due  to  its  power  of  faciiitat- 
ing  the  excretion  of  uric  acid,  by  foi-ming  with  it  a  com- 
pound wliich  is  soluble  in  slightly  acid  fluids. 

There  can  be  no  doubt  as  to  the  value  of  salicylate  of 
sodium  in  the  treatment  of  acute  tonsillitis,  and,  if  given  in 
full  doses,  it  nearly  always  prevents  suppuration.  It  may 
also  be  used  as  a  gargle. 

In  sciatica,  it  ranks  above  the  average  of  remedies  used 
in  the  treatment  of  this  obstinate  diseaee. 

In  megrim,  a  dose  of  plienacctin  may  be  given  to  break 
up  tho  attack,  and,  in  tho  intervals,  fifteen  grains  of  salicy- 
late of  sodium  should  be  given,  in  a  cup  of  black-coffee, 
twice  a  day. 

The  somewhat  unpleasant  sweetish  taste  of  salicylate  of 
Bodium  may  be  disguised  by  syrup  of  orange-flower,  syrup 
of  ginger,  or  fhiid-extract  of  liquorice. 

To  prevent  any  possibiUty  of  misconception,  it  may  bo  well 
to8tat«that,  by  a  "large"  doseof  salicylate  of  sodium  or  of 
salicylic  acid,  is  meant  a  dose  exceeding  fifteen  or  twenty 
grains  every  four  houi-s.    I  do  not  for  one  moment  beUeve 
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that  salicylic  acid,  when  used  for  preservation  of  foods  or 
beverages,  in  the  proportion  of,  say,  0. 038  per  cent.^is  capable 
of  exerting  any  prejudicial  effect  on  the  animal  economy, 
even  if  taken  freely  for  many  weeks  in  succession.  To  say 
that  because  s^cylic  acid  is  used  as  a  local  application  for 
corns,  it  must,  of  necrasity,  be  harmful  even  in  the  smallest 
possible  dose,  is,  to  my  mind,  an  utter  absurdity. 
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ACONITE  ^ 

By  Aconite,  wg  mean  the  root,  fresh  leaves,  and  flowe> 
Ing  tops  of  Acoitittiin  Najtetltm,'  Uio  comtiion  monkshood, 
wolf's-bane,  or  blue-rockwt.  It  grows  wild  in  many  parts 
of  Europe,  and  in  England  is  cultivated  for  ornamental 
purpioses.  The  root  soiiiuwliiLb  resembles  that  of  the  horse- 
radisb,  and  has  been  eateu  with  fatal  consuquencos.* 

Aconite  is  tho  dHonrov  of  the  Greeks,  and  the  aconituM 
of  the  Romau&  It  was  well-known  to  the  ancients,  who 
reganled  it  as  the  most  virulent  of  all  poisons,  and 
attributed  its  origin  to  Hecate,  who,  they  declared,  caused 
it  to  spring  from  the  many-headed  dog,  Oerborus.  It  is 
supposed  to  have  l)een  the  chief  ingredient  in  the  poison- 
cup  mixed  by  Medea  for  Theseus.  It  was  used  in  the 
island  of  Ceos  to  carry  out  the  Law  which  condemned  to 
death  all  who  were  no  longer  useful  to  the  State  or  able  to 
defend  themselves.  It  was  long  employed  as  an  aiTOW- 
poifion,  both  by  the  Chinese  and  the  less  civilized  of  the 
hill-tribes  of  India.  The  celebrated  Baron  Stiirck,  of  Vi* 
enna,  introduced  aconite  into  medical  practice  in  17C2,  and 
Fleming's  essay  on  its  physiological  action  and  therapeutic 

•  [TIiM  rciol^-or,  to  be  precise,  the  tuber— U  U»  only  portiOD  pIBcIhI  in 
theUnitc<lStii,t4^M.] 

*  [Only  one  epcctce,  A.  Puoheri,  exists  to  ooj  cxtvnt  in  the  United 
Stat«i«,  and  thnt  cnlj  in  lli«  Kooky  Mountains.] 
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uses  (for  which  the  Seuatus  Acadoiiiicus  of  Edinburgr 
awarded  the  gold  medal  in  1S44)  did  much  to  bring  it  into 
note.  Scliitiiedelwrg  says;  "The  rather  numerous  empi* 
riciil  indications  for  the  application  of  aconite  givon  in 
past  times,  have  for  the  present  l»een  entirely  given  up  in 
Germany '' ;  and  adds,  that  it  can  now  heconRidered  witliout 
hesitation  as  an  obsolete  remedy.  This  may  be  tnio  of 
Geniumy,  but  it  is  not  tnie  of  England  [nor  of  the  United 
States],  where  it  has  been  steadily  increasing  in  favor,  and 
is  regarded  by  our  best  clinical  observers  as  one  of  the 
most  valuable  remedies  at  their  disposal. 

The  active  principle  of  aconite  is  usually  said  to  be 
acwiitine  or  acouitina,  formerly  known  as  aconitia.  It  is 
an  alkaloid  obtained  not  only  from  A.  liapetlus,  but  from 
other  Bpecies  of  aconite.  It  is  met  with  in  white,  generally 
amorphouii,  irregular  lumj>s,  but  may  bo  obtained  in  acicu- 
lar  crystals.  It  is  soluble  in  four  thousand  parts  of  water, 
and  in  ether,  dilute  acids,  and  alcohol.  Like  other  alka- 
loids, it  forms  salts  with  acids.  Another  principle  is  de- 
scribed under  tho  name  of  uapelliue,  and  there  is  an  acid 
called  aconitic  acid. 

Considerable  doubt  still  exists  as  to  the  meaning  which 
should  be  attached  to  the  word  aconiline.'  Coouuercial 
aconitine  is  not  a  simple  substance,  but  a  mixture  of 
several  alkaloids.  Binz,  uf  Bonn,  at  the  International 
Medical  Congress,  held  in  London,  in  1881,  stated  that 
there  was  no  definite  chemical  compound  sold  under  the 
name  of  aconitine ;  the  various  preparations  obtainablo  in 
England,  France,  Switzerland,  and  Oennauy  differing  so 
much  in  character  and  comp<i^ition,  that  any  results  ob- 
tained by  experimenting  with  them  were  applicable,  only, 
to  the  particular  sample  employed,  and  not  to  aconitine 
in  general-  Flhckigerand  Haiibury,  in  their  "Pharmaco- 
graphia,"  state  that  commoi'cial  aconitine  is  a  mixture  of 
aoonitine,  pseudaconitine,  picraconitine,  and  other  sub- 
stances. Wright  apparently  reoognizes  three  alkaloids 
■  Mdbsux:  Drilbh  Medlcxl  Journal,  laSS,  vol.  i..  p.  %Vi. 
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obUined  from  different  species  of  ac()nite — aconitine  from 
A.  Xapellus,  jusuudacunitiuu  from  A./erur,  and  japaconitino 
from  ono  or  moro  Japanese  species.  It  isdouhtful  whether 
our  aconitine  is  obtained  from  A.  Najjellns,  from  A.  pani- 
cuhttitm  (which  both  Flerniiii?  nud  Christison  found  to  be 
iuort),  from  A./erox  (the  Bish  poisou),  or  from  the  Japan- 
ese species.  The  statement  contained  in  the  British  Phar- 
iiiacopceia.  respecting  the  origin  of  the  alkaloid,  must  bo 
;icccptcd  for  what  it  is  worth;  but  in  reality  we  do  not 
know  whether  our  aconitine  is  aconitine  proper,  orpsoud- 
aconitine,  or  japaconitine,  or  a  nii.xture  of  all  three. 
Cleaver  and  Williams  stated,  at  the  Pharmacoiitical  So- 
ciety, that  extract  of  aconite  was  frequently  made  from 
A.  panictdalnm.  Mr.  Holmes  found  that  a  large  pixjpor- 
tion  of  tlie  aconite  root  sold  as  A.  Najtellus  v/as.,  in  reality, 
Japanese  aconite;  and  be  stated  that  ^./erox  was  often 
employed  in  this  country  [England]  in  the  preparation  of 
the  alkaloid. 

It  is  generally  considered  that  the  English  aconitine  is  at 
least  seventeen  times  as  active  as  the  German,  the  French 
being  intermediate  in  pOM-er;  hut  this  classification  into 
English,  French,  and  {Jerman  is  clearly  unreliable  and  un- 
scientiflc.  Professor  Pflugge,  of  Groningen,  investigated 
the  physiological  action  of  seven  diflferent  kinds  of  aconi- 
tine, and  considered  that  they  might  be  arranged  in  the 
following  order  of  increasing  activity :  1.  Friedlinder 
(Trommsdorf.  of  Erfurt) ;  2.  Schuchart ;  3.  Merck,  of 
Darmstadt ;  i.  Hopkin  and  Williams  ;  5.  Hottot,  of  Paris ; 
6.  Morson  ;  T.  Petit. 

This  list  is  obviously  incomplete,  no  mention  being  made 
of  Duque&uei's  crystallized  aconitine,  which  is  said  to  be 
more  active  than  any  of  the  amorphous  Tarieties.  P6u^e 
found  that  Merck's  aconitine  was  from  twenty  to  thirty 
times  as  active  as  that  of  Friedldnder,  while  Petit's  was 
eight  times  as  active  as  Merck's.  It  must  be  remembered 
that  this  is  not  a  mere  matter  of  curiojiity,  but  is  of  con- 
siderable practical  importance,  several  cases  of  poisoning 


having  ocxmrred  from  tho  substitution  of  one  kind  of  aco- 
nitine  for  ariother.  Desnos  records  a  aise,  the  suliject  of 
Aortic  disease,  who  suffei'ed  from  scvci-c  ougiual  attacks. 
With  the  view  of  affording  him  relief,  his  medical  advisers 
prescribed  Hottot's  granuk'sof  aconitine.  The  chemist,  to 
whom  the  prescription  was  taken,  substituted  for  the  spe- 
cial aconitiiie  which  had  beeu  ordered,  an  aconitiiie  which 
he  happened  to  have  iu  stock,  the  source  of  which  was  not 
known,  but  which  was  jirobably  of  Gei-raan  origin.  Gradu- 
ally, by  the  ad  Nice  of  the  physicians,  the  doee  was  increased 
to  four  gramiltjs  a  day.  The  quantity  was  takun  for  seve- 
ral days  with  marked  relief  to  the  anginal  attacks,  and 
without  producing  any  had  symptoms.  At  last  the  chem- 
ist, having  exhausted  his  original  stock,  went  to  Hottot's 
for  a  further  supply.  Ou  the  following  day  tho  patiuat, 
after  taking  the  usual  number  of  granules,  which  (un- 
known to  him)  had  been  prepared  with  the  new  actmitino, 
suddenly  preseutud  iUainuiug  symptoms  of  poisouiug ;  pains 
in  the  head,  vertigo,  loss  of  voice,  great  miiacular  weak- 
ness, pallor,  anxiety,  weakness  of  the  pulse,  failure  of 
the  heart's  action,  a  tendency  to  fainting,  coldness  of  the 
extremities,  and  profuse  perspiration.  The  respiration  was 
feeble,  irregular,  short,  and  sighing.  The  patient  was,  in 
fact,  in  a  most  critical  condition,  and  it  was  many  hours 
before  he  was  out  of  danger.  In  another  case,  investi- 
gated by  Pflugge  and  Huisinga,  the  patient  was  killed 
outright  by  the  substitution  of  Petit's  nitrate  of  aconitine 
for  Friediander's,  which  the  physician  had  intended  to 
prescribe,  but  had  neglected  speciiiciiUy  to  indicate.  In 
Germany,  Busscher  has  recorded  three  cases  of  poisoning 
by  French  aconitine.  In  one  case,  which  terminated  fa- 
tally, the  dose  ^vas  prescribed  by  a  physician  who  was 
under  the  impression  that  Ui«  French  and  German  acom- 
tines  wore  idunticaL 

Obxkkal  Effects.— Given  internally,  aconite  induces  a 
warm  and  pungent  sensation  in  the  parts  with  which  lb 
4^mes  iu  contact.    Tingling  of  the  Ups  and  tongue  is  soon 
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penetred,  the  tougue  and  uvula  feel  as  if  swollen,  and 
deglutition  is  porfoiinod  frequently.  A  large  dose  induces 
tingling  and  juiinbiiess  of  the  whole  body,  accompanied  by 
dimiiibihBcl  sensihility  ami  miiKcular  weakness.  The  most 
sensitive  parts  are  affected  flrst,  the  tongue  and  lipa,  tips 
of  the  fingers,  perineum,  breaats,  abdomen,  and  lastly  the 
Imclc.  There  i-qgi-eat  dyspnoea,  and  breathing  is  ehallow 
and  labored.  The  dyspntea  depends,  to  a  considerable 
extent,  upon  feebleness  of  the  circulation  and  consequent 
imperfect  nutrition  of  the  nei-ve-centres.  The  skin  is  cold 
and  covered  with  ]irofu8o  sweat.  The  coimtenanco  is 
anxioiis  and  sunken,  and  the  eyes  are  protruded.  These 
symptoms  are  due  to  the  effects  of  imperfect  respiration. 
The  pupils  aro  dilated,  hut  when  thore  are  convulsions  they 
may  be  contracted.  The  tempomture  falls  2'  F.  or  more, 
and  there  mjiy  be  rigors  or  convulsions.  Death  often 
occurs  suddenly,  especially  after  some  movement  or  cjc- 
ortiou,  such  as  sittiug  up  in  bed.  Delirium  may  be  ob- 
served, but  usually  the  mind  is  clear  to  the  last.  Muscular 
weakness  is  always  ai^rominent  symptom,  and  blindness, 
deaf  in-Hfi,  and  loss  of  speech  are  not  uncommou  as  the  case 
approaches  a  fatal  trCrmination. 

The  tingling  of  the  tongue  produced  by  aconitine  was 
an  impoi-taiit  piece  of  evidence  in  the  celebrated  Lfimson 
case.  Dr.  Stevenson  and  Dr.  Duprfi  both  stated  that, 
when  a  very  minute  quantity  of  an  extract  of  the  contents 
of  the  stomach  containing  this  alkaloid  was  placed  on  the 
tongue,  it  produced  a  burning  sensation  which  extended 
to  the  lip,  although  the  extract  did  not  touch  the  lip.  The 
character  of  the  sensation  was  a  burning.  tingUng  kind  of 
numbness.  It  produced  .an  increased  secretion  of  saliva, 
a  desire  to  expectorate,  and  a  sensation  at  the  back  of  the 
throat  as  if  it  were  swelling  up.  This  was  folloM-ed  hy 
a  peculiar,  seared  feeling  as  if  a  hot  iron  had  been  drawn 
over  the  tongue  or  a  strong  caustic  applied  to  it.  The 
sensation  on  the  tongue  lasted  for  four  hours.  Dr.  Ste* 
venson,  in  cross-examination,  said  that  the  effect  on  the 
19 
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tonj^ie  was  charactoiistic  of  aconitine  and  of  noihing  else. 
Veratriae  produced  quite  a  different  effect  on  the  tongue, 
delphinine  was  more  like  atropine,  wliiLst  piperin  had  an 
imtuodiate,  Luriiing  effiicfc.  Cocaine  was  not  gcuerally 
kno\vii  at  that  time,  and  uo  questions  were  asked  about  its 
action. 

Aconitine  is  elimiuatetl  with  the  urine  and  fascea. 

yervotts  Sydem. — Aconite,  being  a  protoplasmic  poi- 
son, destroys  the  functions  of  all  nitroganous  tissues  ;  first 
of  the  central  nervous  system,  next  of  the  nerves,  and 
Hnally  of  the  muscles.  It  has,  moreover,  a  Bpociixl  affinity 
for  the  sensory  nerves.  On  painting  a  frt^'s  legs  with 
strong  solution  of  aconitine,  the  nerves  are  paralyzed,  so 
tliat  on  pinching  the  leg  no  movement  is  excited,  although 
tho  animal  can  hop  about  iis  actively  as  over. 

Heart, — Moderate  doses  of  aconite  reduce  the  number 
of  the  haart's  pulsations,  which  may  f.'ill  even  to  foi-ty 
in  the  minute.  Large  dosesoften  temporarily  increaae  the 
frequency  of  the  heart's  beat ;  but  in  either  case  the  piilse 
beconiai  weak  and  ii-i-egular.  The  topical  application  of  a 
solution  of  aconitine  to  a  irog'a  heart  arrests  it  in  diastole. 
The  large,  distended,  black  heart  of  aconite  is  character- 
istic, and  presents  a  marked  contrast  to  the  small,  pale, 
flrmly-contracted  heart  of  digitalis. 

Aconitine  produces  this  effect  on  the  extirpated  heart  of 
a  £rog  and,  also,  when  the  pneumogaatrics  are  paralyzed  by 
atropine  or  are  exit,  showing  that  it  acts  either  on  the  mus- 
cular substance  of  the  heart  itself  or  on  its  motor  ganglia. 
II  is  thought  that  in  mammals  it  acts,  in  addition,  u|)onthe 
vagus  ix>ots  in  the  medulla. 

Kxperimcnts  have  shown  that  aconite  affects  all  the. 
structures  of  the  heart  in  the  order  of  their  development: 
first  its  ganglia,  then  its  nerves,  and  !a.stly  its  muscular 
substance.  After  death  the  heart  fails  to  respond  to  elec- 
trical stimulation.  Aconite  lowers  arterial  pressure,  and, 
as  it  does  not  affect  the  vaso-mnUir  centres  or  nerves,  this 
is  evidently  due  to  the  diminished  action  of  the  heatt. 
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Respiration. — Moderate  doses  slow  the  breathing,  but 
large  and  [xtisonouH  do»e3  make  it  short  and  hurried. 
This  action  is  probably  duo  to  Iho  direct  action  of  the  drug 
on  the  Fes[>iratory -centre,  aided  by  it^t  indirect  action  in 
wMikeriiiig  the  circulation. 

Muscles.— An  aconite  is  a  general  protoplasmic  poisou, 
the  muscles  suffer  in  conjunction  with  other  tissues. 

Shin. — In  f  ings  poisoned  with  aconite  a  [wculiar  frothy 
condition  of  the  skiu  is  noticed.  Boinctiiucs  tho  froth  is 
so  abundant  that  it  completely  covers  the  aninml.  This 
condition  is  not  pro<lu<'ed  by  any  other  drug — not  even  by 
pilocarpine.  It  is  quite  distinct  from  the  desquamation 
due  to  arsenic- 

TiTERAPKLTTics.— Aconite  ifl  an  invaluable  remedy  in  the 
initial  stage  of  all  acute  febrile  diseanes.  A  cliHracteristic 
example  of  its  power  is  afforded  by  the  beneficial  effect  it 
exerts  in  the  early  stages  of  acute  tonKillitiB.  It  must  be 
given  in  small  doses,  frequently  repeated.  Half  a  drachra 
of  the  tincture  [of  the  Br.  Phann.,  or  ten  minints  of  the 
U.  S.  Fliurm.  tincture — the  latter  being  about  three  times 
the  stroiigbli  of  tho  Br.]  i^  addod  to  four  (HUices  of  water, 
and  of  this  a  teaspuonful  is  given  every  ten  minutes  for 
the  first  hour,  and  subsequently  hourly,  for  four  or  five 
hours.  The  terapei-aturo  falls,  the  pubie  is  reduced  iu  fre- 
quency, the  skin  becomes  moist,  llie  tbrotit  is  less  painful 
and,  not  uncommonly,  the  p;itient  falls  into  a  comfortable 
sleep,  from  which  ho  awakes  not  only  i-efnishwl,  but  iu 
every  way  better.  In  the  initial  stages  of  the  acute  febrile 
diseases^  such  as  scarlet-fever  and  measles,  it  helps  to  bring 
out  the  rash,  and  apparently  mitigates  the  severity  of 
subsequent  symptoms. 

Aconitiue  is  very  largely  used,  especially  on  tho  Con- 
tinent, for  internal  administration  in  cases  of  obstinate 
neuralgia. 

Tho  doBO  of  the  tincture,  as  given  in  the  [British]  Phar- 
mnoopwia,  is  from  Rve  to  fifteen  minims,  hut  this  is  too 
much.    In  practice,  half  a  drachm  is  added  to  four  ouncea 
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of  water,  and  of  this  mixtiu-a  a  tGaspnonful  is  given  every 
quarter  of  an  hour  for  an  liour,  and  subsequently  hourly, 
for  six  hours,  or  until  the  acute  symptoms  are  relieved. 
It  can  also  ho  obtaiiiL-ci  in  the  f<»rni  of  tablets,  oach  coulain- 
ingone  minim  of  the  tinctiu-o.  but  those  are  not  official. 
Tlie  old  Fleming's  tincture  is  about  six  limes  as  strong  as 
llio  tincture  of  the  [  Britislil  Pharmacotiuiia.  Drop  for  drop 
it  is  as  poisonous  as  prussic  acid. 

The  oiutirieiit  [ulVicial  in  Oreat  Britain,  but  nut  in  the 
Unitwl  States]  is  a  preparation,  not  of  aconite,  but  of  its 
alkaloid,  aconitine.  It  is  called  un^^cntum  ocoiiitiutu, 
and  not  ungueiitum  aconiti.  It  rapidly  pi*oduces  tingling 
aiul  numbness  of  the  parts  into  which  it  is  rubbed.  The 
patient  should  be  told  to  use  a  piece  not  larger  than  a  »ma11 
bean.  Care  must  be  l^ilcen  not  to  rub  it  into  the  eyes  or 
month,  and  to  avoid  ahradt^d  surfacet^,  or  enough  may  be 
absorbed  to  produce  constitutional  symptoms.  It  is  an  ex- 
pensive preparation,  and  should  not  be  prescrilied  ad  libitum. 

Most  hnimuuts  ui^od  as  "pain-killt>r»"  contain  aconite. 
Somo  time  ago  I  published  the  result  of  an  analysis  of 
St.  Jacob's  Oil.  It  contained  turpentine,  ether,  alcohol, 
cai'boUc  acid,  capsicum,  aconite,  and  a  small  (juantity  of 
origanum,  the  latter  being  probably  employed  for  scenting; 
purposes.  The  percentage  of  its  composition  wUl  be  found 
in  the  British  Medical  Journal  of  May  nth,  1894 ;  but, 
u'itliout  going  into  all  the  figures,  it  luay  bo  said  thai 
turpentine,  with  traces  of  camphor,  constituted  nearly  S2.5 
percent. 

A  good  formula  for  a  neural gia-Uniment  is  the  following: 

Aconitinn  (B.P.),  gr.  j. 

Essential  Oil  of  Mustard,     3  \. 
Glycerin,  |  j. 

Alcohol,  to   |vj. 

It  is  for  external  application  only,  and  care  should 
taken  to  label  it  "  poison," 

[Prkpakatioss.— Ext-ractiim  Aconiti  Fluidmn  ;  Tinctura' 
Acouiti,  36  jwrcent.] 
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Opium:  "The  gift  of  Ct<k1  to  suflFering  humanity,  tho 
dread  agpnt  of  uuitnaginablo  ploaauro  and  pain."  This  is 
tlie  jMwtical  description  ;  a  more  prosaic  definition  is :  The 
dried  or  inspissated  juice  of  the  unripe  capsule  of  Fapaver 
smnni/erum,  hanieued  in  tUe  air.' 

The  word  opium  presents  some  points  of  interest.  In  a 
primitive  sense  it  signified  any  juice  (oVo«— opos=succus). 
There  was  formerly  tt  class  of  i-emodi«j  known  as  "opiata," 
which  did  not  of  necessity  possess  narcotic  proiMsrties,  and 
into  the  composition  of  which  the  juice  of  the  poppy  in  no 
way  entered.  Tho  word  opopjuiax  is  derived  from  anos 
and  7tnva£  (jtanax),  the  latter  being  the  name  of  tho  plant 
which  yields  it.' 

Imi'l'rtties  Arm  Apttt.terants.— Thesubfitauces  used  to 
adulterate  opium  arc  pounded  poppy-capsules,  apricob 
pulp,  figs,  stones,  sand,  clay,  bullets,  treacle,  sugar,  and 
cows'  dung.  Bullets  and  cows' dung  are  at  a  premium  in 
opium -producing  countries. 

Active  Pbikcu'les.— Opiura  contains  active  principles, 
of  which  there  are  seventeen  alkaloids,  all  told,  neutral 

'  ["  Thi*  (x)n<;r(*-tc.  milky  exudxtlan  obtalaed  liy  incLtinx  the  uari|ic  mft- 
aulMof  IMjiamr  M>nuii/erum  Liune**  *  and  ji^Idlng.  in  itt  nonnol.  mulaC 
conditioti.  not  Iww  tliun  tiine  (U)  per  rent,  of  oryntjLllIsed  inurpliiDB,  wliea 
UKBy<Hl  by  tlip  procMs  givon   •  •  •  ." — C  S.  Pbarm.] 

*  It  iit  not  uncoiutuou  lo  find  a  word,  wliifL  wiut  originally  wuu-il  to  i-x- 
pnwt  Rcnvnl  (rliiiratiU-ni,  )>iiti»ei|Urntl3'  a[>|)Ut?d  tu  ntiiiiu  siitiMillc  aulntiuirre 
poucMang  thoiw  ctiaraptoristicj*  in  n  pre-eminent  degrw).  Tlio  word 
jtptStfiHaf  Si iimenxkon,  troia  wliicli  "  am^iiiL' "  Is  dt^Hi'tnl.  vcjih  a pplii<d ori- 
ginally tfl  all  iiuljslances  of  a  viry  active  and  ptilHcinoiis  naturi-.  Iii  n  xlmf- 
lar  itiamie'r  "  verLena."  ur  "  liifrbcna."  n-tuiappUi^d  tu  ali  hirrbH  litdd  stiiTi'd 
in  the  riti^  ot  tlio  sauriQiH';  allliiiii>-)i  now  it  1»  uned  Ui  iiiilit-atv  tliu  plitrit 
in  partiuiUiir.  ■■  Vitriol."  in  list  orlgiiml  niipUculion.  dwicrtM  any  (^rtjil- 
line  body  Iiaviii;;  a  (.<LTtaiii  drj^n^t*  of  tniii!<|Hiri-iiiL'y.  Thi-  U-rtn  "bitrk" 
is  u.4(^  fur  the  particular  Iiiirk  of  all  ollit-rs  inmt  largely  i-iaployi^d  in 
kuhUi'IiuiI  pnurlicv.  "  EUit*-riiim"  wioi  u«hI  hy  IlipiHxrrmti'H  tt)  nignify 
auy  uiediciiita  gl^'trii  ioti'riially,  rspc4;iall;'  tlioM  poaocnuiif;  purKative 
pmpK-rtl«s.  and  was  not,  as  imv,  i-oattni'd  to  ttio  jiil«enr  tViu  wiuirting 
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bodies,  and  acids.  Of  the  alkaloids,  the  most  important 
and  the  most  commonly  employed  is  morphine.  Other 
alkaloids  of  opium  are ;  codeine,  thebaiue  or  panimor- 
phine,  codamine,  crypfcopiuo,  uarcotine  or  anai-cotiuo,  lau- 
daiiine,  and  pa]>avermc. 

8omo  of  these  are  of  no  practical  importance  and  are 
hardly  woith  remembering. 

The  neutral  bodies  contained  in  opium  are :  narceia  and 
meconin. 

The  acids  contained  in  opium  are :  mooonic  acid  and 
thebolactic  acid- 

Meconic  acid  is  used  in  the  preparation  of  bimeconate 
of  morjjhine.  It  is  met  with  in  the  form  of  mif;ic"e<ius 
crystals,  nearly  coloi-less,  sparingly  soluble  in  water  and 
freely  solnblo  in  alcohol.  It  is  u.sed  in  making  the  liquor 
morphinfp  bimeconatis  LBr.  l*harm.  ],  a  preparation  which, 
judging  from  the  accounts  of  the  Therapeutic  Committer 
of  the  British  Meilical  AasociatioD,  is  very  rarely  employed. 

Thebolactic  acid  is  proI)abty  identical  vrith  lactic  acid. 

In  addition  to  theso  substances  opium  contains  several 
resins,  a  variety  of  gummy,  extractive,  and  fatty  mattera, 
and  various  inorganic  salts.' 


'  [AccoritinE  to  the-  rk-ws  of  its  oonstituentA  at  present  ndflptcd,  16 
Cont&iiM:  l.Morjihine:  3,  Xartofiaf:  3,  C'tdfhi^:  4,  Thebtiine :  i,  Papa- 
Vtrine ;  0,  Jfarvriiu;  7,  Oaj/narvot I'l-r  ;  8,  ni/dnKvlamine ;  it,  Pufudotnor- 
'phine:  10,  Proiopine;  II,  Lnuilaninf :  13,  VmUiminv;  \Z,  Rhoradine; 
14,  Mtomiidijie :  IS,  Cryptojnne :  16,  iMudanntinr ;  17,  Lanthropine ; 
18,  OntMcopine,  BeHidw  thcno,  Hetsic  luisunnuuDci-d  uiother.  Deittenqtine, 
but  hks  not  ir^  isoktM)  it.  Still  oth«TS,  like  Apoinorphiru.  can  be  itro- 
docod  from  those  i-xiKting  in  tfac  opium.  Opianinn,  do«cribeiJ  l>y  Hlntvr- 
berg^^r  in  IWI,  wan  ftmnil  hy  Hi-hm>  tut  Imni;  iiu«rply  Impure  nflrcotlne, 
Twoncids  ut  IfJiot  occur  (■nmViinrHl  with  tlifiH'  tiiiM^vi  in  <~>p{uiii:  iiifconicufU 
Bad  lactic  acid.  Tlii.'i  Intti-r.  iiup|H>nciJ  by  T.  nnd  U.  Smith  to  be  a  peculiar 
v»rii>ty  <>f  Inclio  ^■I'l.niid  tuiiiwi)  Itr  thfni  Ihfli^liiftie  ofid.  was anoertai tied 
hj  StPDbiius!  to  be  tlte  ordinnrjr  >-urictr.  •  *  •  Opiuiti  a1w>  ontitaliKt  wi«- 
eibn/r,  lartic  matter,  and  a  glueoie  tuo'ir.  Thti  wax  gathered  from  the 
z«fu«o  of  opium  }  ifltlLtl  Uemo  palmilale  and  trcmlnle  ot  eerotgl.  Two 
mutml  piiociplea  have,  taomimt,  been  extrnctvil  frnm  opiuiu— meconfn. 
(tyianyf)  nnd  mer»mitvSR."—V.  S.  Dispenaatory,  ItftW.] 
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Morphine  or  morphia  was  discovered  by  Sertiimer  in  1804, 
and  to  its  presence  the  chief  eflfecta  of  opium  are  due. 
Its  formula  is  C„H..NO..  It  may  be  either  amorphous  or 
crystalline.  It  is  soluble  ia  alcohol  and  slightly  soluble 
in  ether  and  in  water.  Good  opium  cutitftins  from  six  to 
tvrelvo  per  cent,  of  it '  combined  with  moconic  acid.  The 
following  are  its  moat  important  salte: 

The  acetate,  met  with  m  a  white  powder  or  ia  fine 
neodlos.  It  is  solublQ  at  ordinary  tempciratui-ea 
in  2.5  parts  of  water,  and  is  also  s<jlul)le  in  alco- 
hol. It  is  from  this  salt  that  tho  liypodormic 
injection  of  tho  Br,  Plinnu.  is  prepai-od. 
The  hydrochlorate,  occumng  in  plumose  crystals, 
is  lefts  soluble  than  the  acetate,  requiring  2+  imrts 
of  wator. 
The  sulphate,  which  is  in  white,  acicular  crystals, 
is  a  stable  salt,  and  dissolves  in  S3  parts  of  water. 
It  is  the  favorite  salt  in  the  United  8tate.s. 
Derived  from  morphine  and  codeine  is  the  hydrochlorate 
of apomorphine.  Thisisnotanalkaloid containedin opium, 
but  ia  a  derivative  made  by  beating  morphine,  or  codeine, 
for  some  hours  in  a  sealed  tube  with  hydrochloric  acid. 
The  niorpliine  losos  one  molt*cule  of  water,  and  undergoes 
an  entire  change  in  physiological  action. 

Actios.— When  taken' in  small  doses,  opium  produces 
a  condition  of  excitement,  evidenced  by  tho  ]»ulse  being"' 
fuller  and  quicker,  and  by  the  surface  of  tho  skin  becom- 
ing warm  and  tluslitHl.  During  tho  prevalence  of  this 
Stage  the  [mtiiMit  lias  the  power  of  directing  his  energies  ia 
any  required  direction.  For  c:camp]o,  if  ho  desires  to  sleep 
and  the  conditions  are  favorable,  a  repose'of  mind  and  body 
endues  which  is  eniiiiently  conducive  to  this  end.  If,  on 
the  other  hand,  he  wi.shes  to  work,  write,  study,  compose, 
or  what  not,  he  can  do  so  with  increased  e-ase  and  power; 
accomplishing  feats  which,  to  htm,  in  the  normal  condition, 
would  be  difficult  or,  perhaps,  impossible.  Hi<t  imagina- 
'  [Nine  per  oont.  b  the  lowest  allowed  by  the  U.  8.  Phann.] 
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tion  is  more  vivici,  his  thnughU  flow  moru  ra]ii(lly.  and  his 
pitwcre  of  Pxpression  ai-e  enhanced. 

Tlic  pulse  in  this  stage  is  at  lirst  slightly  quickeDed, 
bat  it  soon  resumes  its  normal  rate,  although  it  remains 
stronger  and  more  resistant.  The  mouth  and  pharjTii 
Ixfconie  dry,  and  there  is  often  a  slight  access  of  perspi- 
ration. The  after-effects  ai-e  headache,  constipation,  dry 
tonfrue,  and  \osr  of  appetite. 

With  still  larger  doses  tho  stage  of  excitement  is  brief, 
and  is  followed  by  piijfound  sleep  from  which  the  patlenb 
can  still  !>»  aroui^d.  During  the  stage  of  sleep  the  bi^un  is 
anaemic,  both  tho  arteries  and  tho  veins  being  contracted. 
After  very  large  doses  the  primary  excitement  is  ahiiost 
absent.  Giddiness  and  a  a^nsation  of  oppri--6Rion  ensue, 
followed  by  au  irresistible  craving  for  sk>ep.  There  may 
bo  iiauseji,  and  even  vomiting.  This  sleep  [wisses  iiit<i  pm- 
foinid  inscn.sibility,  and  the  breathing  heaimes  slow  and 
shallow.  The  pulse,  at  first  full  aud  strong,  becomes 
small,  feeble,  and  thready ;  the  face,  pale  or  livid  and 
bloated,  and  the  veins  are  .swollen.  The  jMwer  of  swal- 
lowing is  gradually  lost,  the  pupils  become  contracted 
to  a  pin's-point  and  insensitive  to  light,  the  muscles  relax, 
and  tho  patient  cannot  be  roused. 

Opium  diminishes  the  action  of  all  the  secretory  and 
excretory  organs,  with  the  exception,  ]>erhaps,  of  the  likin. 
It  arrests  digestion,  and  causes  constipation.  Given  in, 
small  doses,  in  combination  uith  ipecacuanha,  it  acts  as  a 
mild  diaphoretic. 

In  excepiiuual  cases  both  opium  and  morphine  produce 
a  Hisb  accomiMinied  by  intense  itching.  The  ''  pruritus 
opii"has  been  fre()uently  rmticml,  and  is  described  as  au 
annoying  and  unbearable  affection.  Tlie  itish  jtresents 
a  scarlatinoid  appearance,  and  even  the  month  and  throat 
may  ho  attacked  by  erythematons  inflammation. 

In  frogs,  the  fnnctions  of  nerve-centrasaie  al>olished  in 
the  order  of  their  development.  Frogs  have  no  higher 
centres  to  speak  of,  and  these  coiiuLHpn-utly  escape.    Their 


OPnjM  :  MORPHINE 

^laal  cord,  however,  is  active,  and  the  tetanizing  alka- 
loids, such  as  thebaine,  make  their  influeuce  f«lt — tlie 
animal  heing  thrown  into  powerful  convulsions. 

Birds  are  peculiarly  insensitive  to  the  action  of  opium; 
but  morphine  iuduces  a  fall  of  temperature,  often  amount- 
ing to  five  degrees  or  more. 

It  is  usually  stated  that  morphine  acts  on  dogs  vei-y 
much  as  upon  umn,  eight  or  ten  griiiiis  inducing  profound 
sleep,  amounting  almost  to  coma  ;  but  recent  obaurvatious 
show  that  dogs  are  but  slightly  susceptible  to  the  action 
of  this  alkaloid.  H.  C.  Wood  and  David  Cema  gave  a 
dog,  weighing  15J  kilogrammes,  a  doao  of  2.4  grammes 
{37  grains)  of  morphine,  without  affecting  its  respimtion. 
Caldwell  gave  a  dog  17  grains,  withnnt  producing  serious 
symptoms;  and  to  a  number  of  other  doga  he  gave  1 2  grains 
hypodemiically,  with  no  bad  effect.  Dogs  usually  vomit 
when  mor|>hine  is  given  by  mouth. 

It  is  said  that  doses  of  morphine  which,  given  hyijo- 
dermically  to  rabbits,  produce  profound  narcosis,  have  no 
effect  if  administered  by  mouth.  In  one  instance  a  rabbit 
took  five  grains  of  morphine,  without  any  apparent  effect; 
but  a  grain  of  the  alkaloid,  administered  hypodormically, 
produced  narcosis. 

A  horse  will  take  as  much  as  thirty-.'iix  grains  of  mor- 
phine, and  recover  after  a  prolonged  sleep. 

There  in  a  difference,  undoubtedly,  between  theaction  of 
morphine  on  man  and  on  the  lower  aniin;il.-i,  mving  to  the 
immoiiSL-ly  liiglier  curubml  orga nizatiuu  of  the  former, 
which  rondel's  him  inftnitely  more  susceptible  to  the  oere. 
bral  action  of  the  drug. 

Morphine  is  eUiuinatod  chiefly  by  the  bowels ;  to  a  small- 
er extent  by  the  kidneys,  and  still  more  sUghtty  with  the 
saliva.  The  man  who  would  use  a  etonuich-punip  in  a  case 
of  poisoning  by  hyiioderniic  injection  of  morphine  would, 
by  most  people,  bo  sot  down  as  an  ignoramus ;  but  he 
would  be  right,  for  it  has  been  shown  ex  [wri  men  tally  that, 
when  the  drug  is  ndniinistei-ed  subeutancously,  much  of  it 
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is  eliminated  by  the  stomach— in  fact,  by  repeatedly  waslv 
ing  out  the  stomach,  more  than  half  the  quantity  injected 
may  be  recovered. 

There  are  many  circumstances  which  modi^  the  action 
of  opium  and  morphine: 

Age  is  undoiil»tL'<!ly  an  imjiortant  factor,  children  being 
much  mere  easily  affected  by  preparations  of  opium  t-haa 
are  adults.  In  this  respect  it  presents  a  marked  contrast 
to  belladonna  and  other  members  of  the  same  group,  which 
are  readily  taken  by  youug  people  without  the  producUon 
of  physiological  symptoms.  Opium  has  to  bo  given  with 
great  care  to  infants,  even  a  few  drops  of  laudanum,  added 
to  a  liui3eed-mcal  poultice  and  applied  to  the  chest,  suffic- 
ing to  induce  symptoms  of  poisouiug. 

Tbierance,  or  custom,  ai*  other  important  fiictors.'  In 
Turkey  and  other  Eastern  countries,  where  the  use  of  wine 
is  prohibited  by  the  established  reUgiou,  opium  is  consumed 
in  immense  quantilies,  either  mixed  with  rich  syrups  and 
the  juice  of  fmits  to  make  it  moi-e  palatable,  or  in  small 
loxciiges  tnado  up  with  spices  and  st^amped  with  the  worde, 
"  MascJi  AUaJt  "=  *'  The  gift  of  God."  People  who  are  in 
the  habit  of  taking  opium  are  not  affected  by  even  Teiy 
lai-ge  doses.  De  Quiricey,  for  example,  took  as  much  as 
three  hundred  and  twenty  grains  a  day,  aud  could  drink 
laudanum  by  the  tumbei-fnl.  The  aistom  of  opium-eating 
is  very  common  in  many  parts  of  England,  especially  in  the 
fen  diitiicts.  Opiura-smoking  has  of  late  become  a  favor- 
ite amusement  with  [British  i]  ladies  of  fashion,  and  the 
opiimi-pipe  is  in  constant  requisition  ;  the  preparation  em- 
ployed  being  the  solid  extract. 

Race  is  not  without  influence.  Malaccans,  for  example, 
bear  it  badly,  aod  are  excited  by  it  to  aconditiou  bordering 
on  mania. 

Elimination  has  undoubtedly  much  to  do  with  the  effects 
produced.  When  the  kidneys  are  diseased,  it  is  not  readily 

'  [The  exist«nc«  of  severe  pain  producea  a  degree  of  teuipoTHr^-  tol*- 
Tsoce  depending,  sumpwtiat.  upon  indix'idual  olulnkct<^riati(.'B.] 
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eliminated,  and  symptoms  of  poisoning  may  suddenly 
make  their  appeamuce.  It  lias  been  laid  down  as  a  rule 
that  opium  should  not  h«  given  in  Briglit'si  disease  or  iu 
bronchitis,  and  this,  with  certain  modifications  with  re- 
spect to  dose,  may  be  taken  as  correct. 

HABirrAJ.  Use  of  morphine  hypodermicaUy  is  a  seriouB 
muttor,  altbougli  I  know  of  one  Cji»e  iu  wtiicli  a  lady  took 
an  injection  twico  a  day,  for  a  period  of  nearly  twenty  years, 
without  sulTering  any  particular  inconvenience.  It  never 
made  her  drowsy,  and  the  only  apparent  effect  was  to 
improve  the  appetite.  Wlion,  however,  the  patient  has 
become  a  slave  to  the  syringe,  means  to  break  off  the 
liabit  may  be  iTsortwl  to  with  advantage.  In  slight  caaes. 
when  ad mioist ration  of  tlio  morphine  is  still  in  the  hands 
of  a  medical  adviser,  the  following  rules  may  be  found 
luef  ul : 

Do  not  stop  thy  injections  suddenly. 

Diiuinlsh  the  dose  gmdually,  and  without  telling  the 
patient. 

Do  not  give  it  alone,  but  combine  it  with  atropine. 

Diminish  tho  dose  of  morpliiue,  and  increase  the  dose  of 
atropine  until  the  effects  of  the  latter  predominate.  When 
the  full  effects  of  ati-opine  are  expeiienced.  the  patient  will 
comphtin  that  the  injections  have  lost  their  influence,  and 
will  ask  to  have  them  discontinued. 

Id  more  confirmed  cases,  when  adminietration  of  the 
drug  is  in  the  patient'.i  hands,  the  following  hints  will  be 
serviceable : 

The  patient  must  give  up  tho  custody  of  the  syringe  and 
of  the  morphine  solution. 

The  dose  must  be  diminishod  gi-adually,  so  as  to  make 
but  little  demand  en  the  moral  strength  and  self-coutrol  of 
the  |iatient ;  the  rate  of  reduction  not  exceeding  a  six- 
teenth of  a  grain  every  three  or  four  days. 

The  bowels  should  be  kept  well  open. 

Tonicti  should  be  given — quinine,  or  nux  vomica,  with 
capsicum  and  hydrochloric  acid,  for  example. 
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\t  i\w  jKktioitt  cannot  sleep,  give  bromide  of  sodium  in 
WUUnM'bin  doses,  in  plenty  of  1^'ate^,  every  uigbt  at  IxhI^J 
|IWn\  mill  tliirt  ilose  may  be  repeated  if  necessary.  ^| 

If  tluv  HUuuach  is  irritable,  or  if  diarrhoea  is  a  prominent 
i»\  mptoiu,  j^ive  subcarbonate  of  bismuth  in  Iialf-dracbm 
*l»VH>(S  in  tnilk,  three  times  a  day.  Another  good  renie<ly  i* 
iMvli^io  ftcid  and  tincture  of  iodine,  equal  parts,  cue  drop 
h«  Ih»  lukt'ii  ill  water  three  times  a  day,  before  meals. 

If  tburi)  bo  much  depi-ession,  fttimulauts  maybegivei 
lull  lUiitiunKly  and   only  in  niea.mired  doses.     Dry,  ic 
rlmtniwiKUL'  is  usoful,  and  bo  is  wine  of  coca. 

ImiluLloii  may  have  to  be  resorted  to  ;  but  it  is  better 
kwp  your  iMitient  occupied  and  amused.    Theatre-goii 
{it  u  pni|M<rly  ventilated  tht.'atru  can  he  found)  is  a  valuabl 
iluimpxniir  agcmt. 

huully,  tho  [Kitient  must  be  fed  up ;  a  gcx>d  cook  is  half_ 
tht>  lmtlli\ 

Codeine  or  crtxleiu,  discovered  in  18S2,  is  the  second  m< 
Ultpitrtaut  alkaloid  of  opium.     It  iH  contained  in  the  upiuml 
itiiil  ill  mit  derivative.    It  ia  the  methyl  other  of  morphine, 
iiiiil  I'^aii  bti  pivparud  artificially  from  the  latter.    It  is  in 
iHditrltvw,  ucUihvdral  cryi^tals,  soluble  in  liot  water.     Fi'om 
u  tjuartiT  to  on»vi>er  cent,  can  bo  extracted  from  good 
upiiini.     t'otleine,  like  morphine,  combines  with  acids  and 
foriuii  Hftlt*!,  but  they  are  rarely  employed.    Tliere  is  a 
il(iriv«Uv»>  known  as  apocodeino  (said  to  bo  prepared  by 
ramiiving  ono  atom  of  water  from  codeine),  which  ia  anal-j 
M||(ius  in  ai'tioii  to  apomor]}hine,  and  by  some  authorititi 
|llup|HMii(l  tu  he  identical  with  lb. 

CVHiriiio  dilTditt  rht'mically  from  morphine  in  having  th;; 
liii'Ibvl  I'lidiiiil  (('H.)  replacing  an  atom  of  hydrogen— a 
vliiiii^e  wliichi-nuejutily  bo  made  artificially.  It  toi^es  inuct: 
Mf  tha  hypnotio  power,  but,  as  a  compensation,  docs  not 
Itot  M  an  fuii'lnt^ont  nor  interfere  with  the  function  of  tho' 
Uv»r. 

On  man,  ntdoino  has  a  hypnotic  action  which  is  far  infe- 
rlur  Ui  thai  u(  morphine.    Some  patients  will  take  as  much 
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as  fifteen  ^ainn  daily  wiUiont  bfeouiiug  somnolent.  It 
contracts  the  pupils.  Its  most  marked  actioa  is  on  the 
norvGS  of  abdominal  viscura.  When  giveu  for  several  con- 
secutive days,  it  lussfiis  the  irritsihility  of  tho  digestive 
tnict  to  such  an  L-xtt-iit  that  arsenic  produces  ncithor  vom- 
iting nor  pm'ging.  In  large  dosos,  it  induces  intense  irrita- 
tion of  the  sensory  nerve-endings.  In  a  cise  of  poisoning, 
persisteat  itching,  lustiag  for  two  days,  was  a  promlucnt 
symptom.  It  increases  irritability  of  the  spinal  coi-d.  and, 
in  frogs,  produces  languor  succeeded  by  convulsions  and 
panilysis. 

In  rabbitSf  it  produces  well -marked  but  not  very  dcop 
narcosis.  On  increasing  the  dose,  the  reflexes  are  found 
to  be  greatly  exaggerated,  and,  upon  a  fiirtlier  incj-ease, 
tetanus  is  induced,  tlio  animal  dying  in  convubiions. 

lu  dogs,  narcosis  is  readily  caused  by  small  doses;  but  the 
animals  suffer  from  salivation,  vomiting,  and  di.1^^ha^^. 

Codeine  was  at  one  time  supposed  to  be  prefei-able  to 
morphine  in  the  treatment  of  diabetes;  but  there  is  no 
good  clinical  evidence  ta  support  of  this.  It  may  be  used 
with  advantage  in  treatment  of  tho  cough  of  phthisis, 
especially  the  hacking,  irritable  cough  unattended  with 
much  expectoration,  Tho  following  is  suggested  us  a  use- 
ful formula : 

Codeine,  gr.  iv. 

Diluted  Hydrochloric  Acid,    3  ss. 

Spirit  of  Chloroform,  3  jss. 

Syrup  of  Lemon,  I  j. 

Water,  to|  iv. 

Make  a  linctiis.  A  toaffpoonful  frequently,  when  cough 
is  ti-oublesonie. 

The  "glycerin  and  cmleine  jelly  "  is  by  no  nieaiia  a  Imd 
prejKiration. 

Thebaine  is  a  tetani2er  allied  in  physiolc^cal  action  in 
strychnine  and  hrucine.  It  is  a  powerful  poison,  and  a 
tenth  of  a  grain  will  priHlmte  i,v(>ll-niarkud  symptoms  in  a 
frog.    The  couvulsiouB  are  of  spinal  origin,  as  they  occur 
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after  section  of  the  cervical  cord.  Ifc  exerts  tw  action 
the  motor  or  sensory  nerves,  nor  on  striated  musct 
tissue.    Its  physiological  antidote  is  chloral  hydiute. 

Anarcotine.— This  substance  was  originally  named  "ns 
cotine"  by  its  discoverer,  Derosne  ;  but  as  this  designation 
is  singuliirly  inapprnpriato  and  misk'aJin(;,  it  Iios  been  [by 
some]  renamed  "anarcotine."  It  is  containod  in  Smyrna 
opium  to  the  extent  of  [about]  two-per  cent,  only  ;  this 
variety  of  opium  being  coiii[)arativcly  rich  in  morphine 
and  poor  in  anarcotine,  while  Bengal  opium,  which  ts  com- 
paratively poor  in  morphine  but  is  rich  in  anarcotine, 
contains  [about]  six-per  cent. 

Anarcotiuo  posi^s&os  uo  narcotic  proporticu,  but  is  aa 
antiperiodic,  and  is  used  with  success  in  the  treatment 
malarial  atul  intermittent  fevers.  In  some  cases  it  is  bt 
slightly  inferior,  and  in  others  di.stinctly  superior  to  qi 
nine.  It  has  long  been  hold  in  India  thai  opium  is  a 
remedy  for,  and  a  protective  against  malarial  infection,  and 
tiie  remarlcable  irninuiiity  of  upiuineaters  from  diseast*  of 
thig  typo  is  prol»abIy  due  to  the  presence  of  this  alkaloid. 
Sir  William  Roberts  has  pouited  out  that  in  anarcotine  we 
posaees  an  antiperiodic  of  gi-e;»t  power,  analcignns  to,  but 
not  identical  with  quinine.  In  India,  it  was  for  several 
years  regularly  supplied  from  Government  factories  at  the 
rate  of  about  a  hu  ml  rod  weight  per  iinniim,  and  c«>naider- 
able  quantities  of  the  alkaloid  are  still  to  be  found  in  many 
of  the  medical  depots  in  that  country.  ^d 

It  is  iusoluble  in  water,  but  soluble  in  ether  and  in  dilutff 
acids.     Its  alkaline  properties  are  weak,  and  its  salts  un- 
stable.   It  may  bo  given  in  the  form  of  a  pill,  and,  accord- 
ing to  Garden,  the  dose  is  from  one  and  a  half  to  three 
grains. 

Other  Alkaloids  of  opium  call  for  but  little  commenti 
comparatively  Uttlo  being  known  about  their  physiologic 
actions. 

Cryptopine  is  remarkable  from  the  fact  that  it  dilat 
the  pupil.     Narctine  is  said  to  bo  a  hypnotic,  more  actii 
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than  morphine,  aud  to  possess  laxative  properties.  Papa- 
verine is  said  to  exurt  strong  narcotic  effects  without  in- 
ducing mental  excitement. 

Many  of  these  statements  rest  on  inipcrfoct  evidence. 

Thekapeitics. — Opium,  in  variona  forms  aud  prt-para- 
tions,  is  used  in  tlie  treatment  of  such  a  miiltitudo  of  dis- 
leascs  that  it  is  no  easy  matter  to  give,  within  short  com- 
jpass,  a  detailed  account  of  its  therapeutical  actions. 

Opium,  taken  habitually  by  the  mouth,  acts  as  an  auti- 
periodic— a  circumstance  wliich,  to  some,  expluuis  the 
tar^e  consumption  of  the  drug,  both  in  IndiiL  and  in  the 
fen  districts  of  Kngland. 

Laudanum  and  other  preparations  of  opium  are  given  to 
check  diarrhoea.  In  obstinate  rases  an  opium  enema,  con- 
sisting of  fifteen  minims  of  laudanum  with  an  ounce  of 
decoction  of  starch,  may  be  injected  into  the  bowel. 

Applied  on  a  Unseed  poultice,  it  allays  tbe  pain  of  neu- 
ralgia, myalgia,  pleurodynia,  and  of  superficial  and  deep- 
seated  inflammations.  It  is  readily  absorbed  by  the  skin, 
I  producing  its  constitutional  efTects.  This  mode  of  ti-eat- 
ment  [as  well  as  the  use  of  opium  or  its  derivatives,  in  any 
fonn]  must  be  employed  with  caution  in  the  case  of  children. 

[la  the  United  States  it  is  common  practice  to  use  the 
official  tincture  of  denarcotizcd  opium,  in  preference  to  tbe 
ordinary  tincture,  for  internal  administration.  Theirmor- 
phirie-strength  is  alike,  but  the  former  is  less  apt  to  cause 
undesirable  effects.  The  camphorated  tincture  of  opium 
(cotumoiily  called  pai-egoric)  is  a  general  favorite  on  ac- 
count of  its  carminative  properties,  and  is  nmch  used  in 
mixtures  for  relieving  cough,  diarrho^A,  aMominal  pain, 
etc.] 

Ten  grains  of  Dover's  powder,  made  into  two  pills,  will 
check  the  profu.se  night  sweating  of  phthisis. 

Extract  of  opium,  smoked  in  an  opiuut-pipo,  is  used  for 
the  relief  of  asthma,  the  dyepnooa  of  emphysema,  and  al- 
lied conditions.  It  is  also  said  to  rohove  the  pain  of  neu- 
ralgia, aud  to  Iw  largely  resorted  to  by  women  who  lead 
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monotoiiouu  lives  and  liavtr  fnw  op[K>rtlluitit?^^  of  indulginf^ 
ill  seximl  iuteiTourse.  lu  tho  form  of  cigai-etlcs,  it  is 
smoked  to  relieve  the  cough  of  early  stages  of  phthisis. 

Ointment  of  galls  and  apium  w:is  at  otio  time  largely 
employed  as  an  application  to  external  piles;  but  of  late  it 
has  been,  to  a  very  great  extent.  8U]jerBedecl  by  different 
prepaiutiouR  of  hamamelis. 

An  opium,  ormorphine  suppository  is  often  inserteid  into 
the  bowel  to  quiet  intestinal  movement  after  operations. 
The  official  j.Br.  Pharm.]  supixtsitory  (contains  half  a  gi:ain 
of  the  hydrochlorate  of  morphine,  and  it  is  quite  an  open 
question  if  ilii.>i  is  not  too  much  to  employ  with  safety;  at 
all  events,  there  is  a  general  consensus  of  opinion  that  this 
drup  acts  much  more  powerfully  when  introduced  into  the 
bowfl  than  when  given  by  the  mouth. 

The  hypodermic  injection  of  morphine  relieves  pain  and 
spasm  and,  in  some  cases,  induces  sloop.  When  tolerance 
is  established,  it  improves  the  appetite  and,  fur  a  tinie, 
stimulates  the  capacity  for  mental  exertion.  One  of  its 
most  legitimate  uses  is  to  relievo  tho  dyspna?a  of  aneurism 
and  of  some  forms  of  cardiac  disease.  It  is  probahly  more 
useful  in  mitral,  than  in  aortic  disease. 

For  relief  of  pain,  morphine  is  often  given  hypodermi- 
caJly  in  conjunction  with  atropine,  a  useful  proportion 
Ix-ing  half  a  grain  of  the  acetate  or  sulphate  of  morphine 
with  a  sixtieth  of  a  grain  of  sulphate  of  atropine. 

There  are  some  points  worth  mentioning  about  certain 
opium  preparations  : 

Compoitnd  Powder  of  liKcacunuha  or  Dover's  powder» 
contains  both  opium  and  ipecacuanha  in  the  proiKirtion  of 
1  in  10.  It  i»  made  up  with  sulphate  of  potai^'^inm.  It  is 
often  said  that  this  substance  is  introduced  for  its  laxative 
effect,  and  to  counteract  the  cx»nstipative  actiou  of  th& 
opium.  This  is  nonsense,  for  there  are  only  eight  grains 
in  two  five  grain  pills— far  too  small  a  dose  to  have  any 
effect.  The  cryatak  of  sulphate  of  potJissium  are  hnnl  and 
anguhur,  and  act  mechanically  in  breaking  up  the  other 
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Ingredients,  thus  insuring  uniformity  in  the  piU-masa— a 
l>oiiit  of  great  prnctical  importance.  This  powder  is  called 
"Dover's  powder" — not  after  the  seaport,  as  has  been 
stated,  hut  in  honor  of  Dr.  Dover,  who  was  a  friend  and 
pupil  of  Sydenham.  He  made  a  great  deal  of  money  as  a 
privateer  in  the  South  Seas,  and  was  subsequently  elected 
&  Fellow  of  the  Royal  College  of  Physicians. 

[Tincture  of  Ipecac  and  Opium,  of  the  U.  fl.  Pharmaco- 
poeia, is  intended  as  a  substitute  for  Dover's  [wwder.  Cnm- 
pound  PotvdeT  of  Morphine  is  another  suhstitut«  which 
is  also  official,  and  is  more  commonly  known  as  "TuUy'a 
powder."] 

A  compound  tincture  known  as  Compound  Tincture  of 
Camphor,  or  English  pareKoric,  is  called  English  because 
there  is  another  preparation  known  as  Scotch  parogoric — 
the  Ammo7tiated  Tincture  of  Opium. 

Sydeiiham''s  Lmidanum  is  met  with  in  many  of  the  for- 
eign Phaniiacopa-ias  under  the  uanies  uf  laudanum  Syden- 
hami  or  tinctura  opii  crocata,  and  contains  saffron. 

Batthifs  Sedftlive,  the  liquor  opii  sedativus,  was  onco 
a  favorite  preparation,  and  is  somewhat  stronger  than  the 
tincture— perhaps  fifty -per  cent. 

Dalbtjs  Carmt?t.a(jf«  contains  opium,  oil  of  peppermint, 
nutmeg,  aniseed,  and  carbonate  of  magnesium.  The  pro- 
portion of  opium  is  about  one-sixth  of  a  grain  to  the  ounce. 

Jiktck  Drop  or  acetum  opii  is  four  times  the  strength 
of  laudanum.  [In  the  United  States  its  strength  is  the 
same  as  that  of  the  tincture.] 

Nepe.nthe  is  a  purified,  alcoholic  solution  of  moconate  of 
morphine  in  sherry.  [A  proprietary  artiicle,  little  known 
in  the  "United  States.] 

Oodfrey^s  Cordial  is  a  mixture  of  sassafras,  treacle, 
laudanum,  etc.,  the  strength  being  half  a  grain  to  the 
ounce. 

Chlorodxfne  is  not  strictly  a  preparation  of  opimn,  but 
contains  hydrochlorate  of  morphine,  prussic  acid,  chloro- 
form, ether,  alcohol,  extract  of  liquorice,  and  peppenniut ; 
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the  usual  strength  being  two  and  <a  half  grauiB  [of  a  in< 
phino  saltj  to  tln^  ouiir*. 

Mrs.  Witislow's  Soothing  Syrup  is  said  to  coDtain  mor- 
phine with  essence  of  anise  and  syrup  of  Tolu.' 

It  is  usually  suppu.SHd  th;it  tlie  preparations  of  poppy- 
capsules  contain  opium,  but  on  this  point  there  is  uo  definite 
evidence.     The  siibject  is  under  investigation. 

[Prepahatioxs. — AceturaOpii.  lOpercent;  Emplastrum 
Opii,  6  per  cent.;  Extractum  Opii ;  PihilaB  Opii,  1  grain ; 
Pulvis  Ipecacuanhie  et  Opii,  10  per  cent.i  Tinctui-a  Opii, 
10  per  cent.;  Tinctura  Opii  Camphorata,  0.4  per  cent-; 
Tinctura  Opii  Deodorati,  10  per  cent.;  iinctura  I)>eca- 
cuanhffiet  Opii,  10  percent.;  Vinum  Opii,  10  per  cent. 

Morphinre  Acetas  ;  Morphinje  Hydrochloni.s;  Morphiusu 
Sulphas ;  Pulvis  Morphinae  Compositus,  jf^  (jr.  in  1  gr.  of 
powder  ;  Trochisci  Morphina?  et  Ipecacuanha',  A  gi-.  j 


APOMORPHINE 

The  discovery  of  apomorphine  is  usually  ascribed  to 
Augustus  Muttfaiessen  and  C.  B.  A.  Wriglit,  altliough 
there  is  reason  to  suppose  that  they  were,  to  some  extent, 
forestalled  by  Arppe.  At  a  meeting  of  thu  Royal  Society, 
held  June  lOUi,  1^09,  Messrs.  Matthiesscn  aud  Wright  read 
a  paper,  received  on  May  6th  of  the  same  year,  "  On  the 
Action  of  Hydrochloric  Acid  on  Morphine,"  and  in  this 
communication  Uiey  gave  particulars  of  the  mode  of  pre- 
paring a  substance  for  which  they  proposed  the  name 
•'  aiwimorphia."  It  is  not  necessary  to  give  all  the  details 
of  their  method,  but  it  practically  amounted  to  this:  They 
placed  morphine  in  a  sealed  tube  with  a  large  excess  of 
hydrochloric  acid,  and  kept  it  at  a  temperature  of  from 
140"  to  150°  F.  for  two  or  three  hours.  On  breaking  open 
the  tube,  it  was  found  to  contain  the  hydrochlorate  of  the 
now  baee.    This  was  purified  by  solution  in  water;  adding 

■  [Rxf.4ii>n(<i'  of  morphine,  or  of  any  form  of  opluro.  In  tbe  pn?p«Tutloii 
hju  tiL-vii  ttuuW  hy  its  mAnuCacturer.) 
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an  excess  of  bicarbonate  of  sudiuiii.  and  extrncting  the 
precipitate  with  etiier  or  chlomform.  On  shuking  the 
solution  with  hydroclUoric  acid,  the  sides  of  the  vessel  ho- 
como  coaU>d  with  ci^ystnls  of  the  hydroohlorato.  These 
were  drained  from  the  mothorliquor;  wasbitl  with  cold 
water;  recryetoUizcd  from  hot  water,  and  drit;d  ou  bibu- 
lous paper,  or  over  sulphuric  acid.  This  was  the  way  in 
which  they  originally  ohtiined  their  apomoq>hine;  but 
they  found,  on  further  investigation,  that  the  new  base 
might  also  be  prepared  by  digesting  morphine  for  some 
days,  ou  a  water-bath  imder  paraffin,  with  excess  of  hydro- 
chloric acid. 

la  this  process  morphine  (C„H>t^O,)  loeea  a  molecule  of 
water  and  iK-comes  apomorphine  (H,0  +  C„H„NO,).  They 
also  found  that  apomorphine  mi^t  also  be  obtained  from 
codeine: 

C,.H.,  (CH.)  HNO.+HCl  =  CH.C1+H.0-hC..H.,N0. 

It  is  probable  that  iti  this  reaction  there  is  an  interme- 
diate pnjduct ;  but  with  this  wo  aro  not  for  the  moment 
conw-ruod. 

The  same  observers  8how«>d  that  apomorphine  was 
formed  when  morphine  was  heated  with  dilute  sulphuric 
acid  in  a  sealed  tul>e,  for  somo  hours,  at  a  temperature  of 
no"  to  15"°  F.  This  is  pretty  much  what  was  done  by 
Arppe  nearly  a  quarter  of  a  century  previously;  hia  pro- 
duct {which  was  probably  an  impure  sulphate  of  a|Kimor- 
phine)  being  subsequently  named  by  I^urent  and  Qer- 
bardt  *'sulphomorphide." 

THER.4PEUTIPS. — Apomorphine  is  employed  quite  as  fre- 
quently in  cough  mixtures  as  it  is  subcutaneously.  When 
emetic  effect  is  required,  it  b  injected  uuder  the  Bkin, 
whereas,  for  expectorant  action,  it  is  given  by  mouth. 
If  made  fas  spedfied  by  the  Br.  Pharm.  J  with  camphor- 
water  (which  is  an  undesirable  medium),  it  rapidly  turns 
green  ou  exposure  to  air,  but  undergoes  no  change  in  phy- 
siological action.    The  direction  that  it  should  be  prepared 
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as  required  for  use,  is  unnecessary  and  misleading,  as  it 
retains  its  properties  unimpaired  for  at  least  a  year.  In 
cases  of  poisoning,  the  solution  is  required  at  once,  and 
there  is  no  time  for  sending  to  a  chemist  to  get  it  made  up. 

Apomorphine  is  a  powerful  emeticj  and  is  fxtensively 
used  for  that  purpoao.  A  doao  of  a  tenth  of  a  grain,  givea 
hyijodennically,  speedily  evacuates  the  stomach  and  is  of 
much  value  in  cas«&  of  poi^ouiug.  It  is  not  in  any  way 
allied  in  its  action  to  morphine,  and  may  bo  used  with  Jid- 
Tantage  in  cases  of  narcotic  poisoning.  Given  in  this  dose, 
it  rarely  produces  collapso  and  may  be  thus  eniployt»d  vi-ith 
perfect  safety.  In  addition  to  being  a  powerful  emetic» 
it  is  a  valuable  expectorant.  In  doses  of  a  tenth  of  a 
grain,  three  times  a  day,  by  mouth,  it  facilitati";  tho 
expectoration  of  phlegm  and  dons  not  induce  vomiting. 
Even  as  much  as  twenty  minims  of  u  two-percent,  solu- 
tion may  be  given  frequently  with  perfect  safety.  It 
stimulates  the  respiratory  and  vomiting -centres,  and  in- 
creases the  Bftcrotion  of  bronchial  mucus. 

Why  apomorphine  should  act  as  an  emetic  when  given 
hypi>dermically,  and  as  an  expectorant  when  admini-t^tered 
by  mouth,  is  a  subject  which  has  often  l>een  discussed.  It 
is,  I  think,  simply  a  question  of  the  rapidity  of  absorption. 
With  the  view  of  testing  this  question  I  administered,  in 
the  fonn  of  an  ointment,  what  would  be  an  cnietic-dose  of 
apomorphine  if  given  hypodermically.  I  had  three  si)eci. 
mens  prepared — one  with  lard,  one  with  vaselin,  and  one 
with  Inuoliii — each  tontaining  one-tenth  of  a  gniin  to  the 
drachm.  They  were  given  to  three  different  patients  with 
instructions  that  they  should  be  rubbed  into  the  chest 
bofore  the  fire  at  liedtime.  Th^y  produced  no  emetic  efTect. 
Tbostrangth  of  the  ointment  was  then  increased  in  each 
case  to  ono-fifth  of  a  grain,  and  tho  result  was  the  sarao. 
I  subsequently  employed  an  oiutmcnt  containing  a  grain 
of  apomorphine  mixed  with  an  ounce  of  lard  or  lanolin, 
directing  the  patient  to  rub  in  half  tho  quantity  on  two 
consecutive  nights.    It  acted  as  an  exiiectorant,  the  effect 
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lasting  for  some  hours,  but  induced  no  nausea.  I  repeated 
this  in  yeveral  ca.s(?H  and  the  results  were  always  the  same. 
I  presume  that  the  fact  of  the  dnig  being  coniparativelj- 
slowly-absorbed  affords  an  explanation  of  what,  at  first 
giglit.  ;ip|n'ars  :m  .iiioiiialous  ri'sult.  Practically,  it  is  a 
decided  jiiivaiiLigi-  to  have  at  our  disposal  a  drug  which 
may  be  relied  on  to  induce  an  expectorant  effect  when 
uswl  in  the  form  of  an  ointment.  In  the  case  of  childrea 
sulTcring  from  bronchitis,  this  mode  of  treatuient  is  of 
much  value- 

There  is  no  reason  why  apomorphino  should  not  be  given 
With  morphine.  Rosiibach  speaks  highly  of  this  combina- 
tion in  the  treatment  of  phthisis,  and  says  that  it  lessens 
the  frequency  of  the  eough  and  increases  the  fluidity  of 
the  sputum.  Lauder  Bmntou  says:  "When  apomor- 
phine  and  morphine  are  given  together  they  do  not  de- 
stroy each  others  action,  so  that,  fram  the  combination, 
we  get  increased  secrotion  from  the  mucous  membrane, 
with  diminished  irritability  of  the  respiratory- centre  and 
consequently  lessened  cough.  The  caaes  in  which  the 
combinatiun  is  useful  are  those  where  there  is  difficulty  in 
bi-eathing,  continual  congh.  and  thick,  tenacious  roucua." 

I  have  also  employed  apomorphine  as  a  spray,  on  the 
lines  of  the  old  ipecacuanha- wiuo  tniatmeat.  I  used  for 
its  administration  a  bottle  with  a  conical  bottom,  the  silver 
tube  reaching  to  the  apex,  so  that  the  whole  of  the  solu- 
tion could  he  utilized.  1  took  care  to  observe  the  recog- 
nized precautious  in  such  cases:  using  a  warm  solution; 
making  the  patient  spit  out  the  fluid  which  accumulated 
in  the  mouth;  instnicting  him  not  to  arch  his  tongue 
against  the  roof  of  the  mouth,  and  making  him  iuapire 
deeply  with  every  contraction  of  the  air  ball.  I  b^&n 
with  ten  minims  of  the  one  per  cent,  solution  inahttle 
water,  for  each  inlialation,  but  I  now  frequently  give  as 
much  as  half  a  drachm  at  a  dose.  The  expectorant  effect 
is  very  marked,  especially  with  the  large  doses. 

The  points  to  remember  about  apomorphine  ore: 
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Tliat  although  made  frum  morphine,  it  has  no  narcotic 
properties. 

Tliere  are  two  doses  of  apomorphine — the  expectorant, 
and  the  emetic  dose. 

Hypodermically,  it  is  a  powerful  emetic. 

By  the  mouth,  it  is  tho  best  of  all  uxpectorauts. 

It  is  not  necessary  that  the  solution  should  be  freshly 
pre]jared. 

A  few  drops  of  dilute  hydrocliloric  acid  will  prevent  the 
solution  from  turning  green. 

Mixtures  containing  aporaorphine  are  conveniently  fla- 
vored with  syrup  of  wild-cherry. 


COCA  AND  COCAINE 

By  coca  is  meant  the  leaves  of  Erythroxylon  coca^  a 
shi-ub  formerly  gi-owing  wild  in  many  parts  of  South 
America,  but  now  extensively  cultivated.  The  leaves, 
w^en  matiHfd,  are  carefully  pickwl  by  hand,  so  as  to  avoid 
breaking  them,  and  dried.  Tho  iududiry  must  be  a  very 
large  one,  if  roliance  can  be  placed  on  a,  statcmont  that  the 
auniial  production  ig  valued  at  about  $1O,(K)o,000. 

Coca  leaves  were  used  by  the  aborigines  long  before  their 
conquest  by  the  Spaniards.  They  regarded  them  as  a 
divine  gift,  and  spoke  of  them  as  "that  heavenly  plant 
which  satisfies  the  hungry,  strengthens  the  weak,  and 
makes  men  forget  their  misfortuneu."  At  first  the  leaves 
wei-e  rusorvfd  Eur  rt-Ugious  ritt-s  aud  tli«  use  of  the  sove- 
reign, and  to  this  day  they  aro  regarded  with  superstitious 
dread  by  the  Tndiaiw,  who  put  them  in  the  mouths  of  their 
dead  to  secure  a  favorable  reception  in  the  next  world. 
They  were  employed  by  tho  Peruvians  as  a  raedimn  of  ex- 
change aud.  on  the  introduction  of  gold  and  silver  coinage, 
became  the  chief  article  of  commerce.  The  S]>aniard8 
wore  at  first  opposed  to  their  introduction,  and  the  prieeta 
promulgated  edicts  against  them,  denouncing  them  as 
"elusio   d«l  demonio.-^    The   nmhibition   was   removed 


311 


when  it  was  found  that  they  were  a  source  of  revenue 
and  when  mine-owners  r€>cognized  their  value  in  sustaining 
and  increasing  the  productive  power  of  their  omployees. 
The  earliest  account  of  coca  was  given  hy  Dr.  Monarrles,  of 
Soville,  in  15U9,  of  which  an  English  translation  was  pub- 
lished in  Loudon,  in  159(1. 

The  dried  leax'cs  are  chewed  by  natives  of  South  America, 
to  sustain  strength  and  apiwasti  iunigi.;r  in  the  absence  of 
food.  The  rural  |>ostnian,  before  starting  on  his  long 
journeys,  provides  himself  with  a  little  bag  of  the  leaveaj 
and  some  fnii-Iy-powdered  lime.  Wheu  he  wishes  for 
a  chew,  ho  forms  a  roll  of  loavos  in  his  mouth  with  his 
tongue,  moistens  a  slip  of  wood,  dips  it  in  the  lime  or  in 
aahes,  and  smears  it  over  the  roll  of  leaves.  Thiflhringaj 
out  the  flavor  and  excites  a  flow  of  saliva.  It  is  said' 
that  these  post- runners  carry  letters  more  than  a  hundred 
Ifwgues  without  partaking  of  food  of  any  kind.  Native 
travellers  apparently  derive  such  sustenance  from  chewing 
the  leaves  that  they  frequently  take  no  food  for  four  or 
five  days,  although  travelling  on  foot  during  th«  whole 
time.  They  say  that  when  provided  with  a  good  supply  of 
leaves  they  feel  neither  hunger  nor  tliirst,  and  can,  with- 
out inconvenience,  remain  eight  or  ten  days  without  sleep. 
Minors,  chewing  the  loaves  every  throe  hours,  and  taking 
no  food  but  an  occasional  handful  of  rice  or  maize,  am 
enabled  bo  work  for  twelve  hours  at  a  stretch  without 
inconvonionco. 

It  is  stated  that  coca  does  not  destroy  the  appetite,  the 
pi"oof  Iwing  tliat,  when  work  is  over,  those  who  use  it  not 
only  enjoy  a  good  meal,  hut  often  eat  ravenously.  It  is 
possible  that  many  of  these  statements  are  inajrrectly 
reported  and  are  exaggerated.  It  is  generally  admitted 
that  the  excessive  use  of  coca  is  injurious,  and  that  the 
contirmed  co^wero,  or  chewer,  becomes  after  a  time  listless, 
ha^^^ard,  and  gloomy,  and  that  he  xs  not  altogether  a  lively 
companion. 

A  good  deal  of  attention  was  attracted  to  the  subject  of 
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coca-eating  iu  1ST6,  \>y  the  statement  that  an  American 
pedestrian,  Weston,  omploy&d  tho  leaves  for  suHtaining  his 
strength  in  long  walks,  aud  also  by  the  publication  of 
pajKirs  on  its  physiological  action,  by  the  late  Sir  Robert; 
Christison  and,  especially,  by  the  late  Mr.  G,  P.  Dowdtw- 
well,  the  latter  of  whom  investigatod  tho  matter  very 
thoroughly. 

Mr.  Dowdeswell's  view  was  that  coca  was  practically 
inactive  In  his  paper,  published  iu  the  Lancet  in  1H76, 
he  says:  **  Without  as^serting  that  it  is  positively  inert,  it 
is  concluded  from  these  experiments  that  its  action  is  so 
plight  an  to  preclnde  the  idea  of  its*  having  any  vahie  either 
therapeutically  or  popularly;  and  it  is  the  beUef  of  the 
writer,  from  observations  upon  the  effect  on  the  pulse, 
etc.,  of  tea,  milk  aud-water,  and  even  plain  water— hot, 
.tepid,  and  cold — that  Hiich  things  may,  at  slightly  different 
temperatures,  produce  a  raoro  decided  effet^t  than  evin 
large  doses  of  coca,  if  taken  at  about  the  temperature  of  the 
body."  Whilst  not  endorsing  this  expreaaion  of  opinion,  I 
can  speak  from  pen^oual  observation  as  to  the  care  with 
which  these  experiments  wore  conducted. 

[Professor  Rusby,  of  Now  York,  vras,  a  few  years  since, 
some  time  in  South  America  for  the  pur^jose  of  botanical 
and  phai-macological  study.  Being  especially  inturosted  in 
whatever  related  to  coca,  because  of  tho  recently -discovered 
properties  of  cocjuno,  ho  was  quite  surprised  to  fmd  that  it 
was  not  always  the  leaves  whicli  eeonied  most  du-sirablo 
for  pharmaceutical  uses,  that  were  pi-eforrod  by  a  coca- 
chewer.  Oftentimes  these  would  be  iliscardeil,  and  leaves 
be  taken  which  woro  the  li-ast  pnunisingas  yi«'lders  of  the 
ulkidoid;  and  Professor  Rusby  was  led  to  believe  that  th« 
constituent  which  satisfied  the  wants  of  a  coca-ch6w« 
may  not  bo  the  cwaine,  after  all;  hut  something — volatile" 
it  may  bo  —which  ho  did  not  then  I'ecognizc. ) 

AonvB  pMsciPLES. — Cocaine,  the  chief  active  principle 
of  coca,  was  isolated  in  ISttO.  It  is  raothyl-benzoyl  ecgo- 
niiie,  good  leaves  yielding  about  a  half-per  c«;nt.  of  the  alka- 
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loid.  It  is  soluMe  in  water,  alcohol,  ether,  chloroform, 
and  oil  of  cloves.  It  forms  salts,  of  which  the  by drocfalo- 
rate  is  official. 

The  alkaloid  itself  reqiiii-es  more  than  seven  hundred 
parta  of  water  to  dissolve  it,  but  its  hydi-ocliloiato  is  much 
more  soluble,  dissolving  in  half  its  weight  of  water.  On 
the  other  hand,  co<'jiine  is  soluble  in  fluid  parafTiiis,  in  oil 
of  cloves,  and  in  most  other  volatile  or  fixed  oils,  while 
the  hydrocblorate  is  insoluble  in  fata  or  oils,  and  should 
not  be  prescribed  with  them. 

Vnder  favorable  circumstances  cocaine  readily  yields 
derivatives.  When  heated  with  mineral  acids,  it  is  decom- 
posed into  benzoic  acid,  methyl  alcohol,  oud  another  alka- 
loid—ocgoniuc. 

When  cocaine  is  simply  heated  in  watery  solution,  a  less 
complete  ducomiKwition  takes  place,  the  solution  deposit- 
ing, on  evaporation,  a  crystaUine  substance  called  benzoyl- 
ecgonine. 

The  leaves  also  contain  hygrine,  a  volatile  principle. 
Some  varieties  of  coca  contain  another  alkaloid,  known  as 
cinnamyl- cocaine,  and  a  constituent  called  cocamino  is  also 
described. 

AcTiox.— A  general  idea  of  the  properties  of  coca  will 
have  been  gathered  fi-om  the  introductory  remarks  on  its 
history  and  uses.  There  is  a  geiier.il  consensus  of  opinion 
that  moderate  doses  of  coca  are  not  hurtful,  but  are  in 
many  ciu>es  beneficial.  It  is  said  that  the  drug  exerts  firnt 
a  sifdutive,  iiud  then  a  stimulating  effect  on  the  higher 
ncrvo-centros.  There  may  bo  obtained  from  coca  the  plea- 
surable effects  both  of  caffeine  and  morphine,  the  chewer 
esperienciug  the  stjothing  effect  of  the  former,  and  avoid- 
u»g  the  disagreeable  aftcr-consoquonces  of  the  latter.  The 
complete  absence  of  depression  or  mental  confusion  is  duo 
to  the  rapidity  with  which  the  period  of  stimulation  suc- 
ceeds tho  primary  stage.  It  is  probable  that  coca  has  the 
power  of  diminishing  metobolisjii. 

T*he  literature  of  the  physiological  action  of  oocaino  has 
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attained  suoh  gigantic  proportions  that  it  is  no  easy  m.-itter 
to  cope  with  it.  Niemiiiin,  as  long  ago  as  i^OO,  noted  the 
fact  that  cix'^iiiiu,  whoa  applied  to  the  tongue,  produced 
anaisthosia,  Sciiroff,  in  18C2,  found  tjbat  dotws  of  0.05 
gramme,  adrniDisteretl  to  rahhlts,  gave  rise  to  disturt>ance 
of  pulse  and  respiration,  and  iilso  prtjduced  temporary  myd- 
riasis. ^roumUUer,  a  year  later,  showed  that  doses  of  0.03 
to  0.33  gramme  caused,  ia  man,  little  or  uo  diuturbaiica. 
In  if^74,  Bennytt  publishwl  an  expeririiBntal  inquiry  into 
the  physiological  actions  of  thoino,  caffeiuo,  giinranine, 
cocaine,  and  theobromine,  and  demonstrated  that  cocaine 
exerts  its  influence  chiefly  on  the  sensory  nei-ves,  and  tliat 
it  is  an  an^Bstlietic.  In  1876,  Ott  i^howed  that  it  dilates 
the  pupil. 

These  observations,  however,  appear  to  have  been  for- 
gotten ;  and  although  various  preparations  of  coca  were 
largely  emjiloyed  as  therapeutic  agents,  the  active  principle 
itself  was  rarely  used,  and  its  very  exiatence  was  unknown  t-o 
the  majority  of  raeclic::al  practitioners.  Suddenly  the  whole 
aspect  of  affairs  was  chaiigf  d.  t)ii  September  1 5th,  1  Ssi — a 
date  long  to  be  remembered  in  theannalaof  therapeutics — 
Dr.  Karl  KoUer,  of  Vienna,  demonstrated  to  the  Ophthal- 
mological  Congress,  at  Heidelberg,  the  action  of  a  solution 
of  cocaine  when  applied  to  the  eye.  Dr.  OUer,  it  appears, 
had  long  been  aware  that  cocaine  acts  as  a  local  aniiesthetJc 
to  the  larynx,  and  it  occurred  to  him  that  similar  results 
might  bo  obtained  if  used  for  other  mucous  momhraues. 
At  the  Heidelberg  E^ye  Clinic  two  drops  of  a  solution  were 
dropi>ed  into  the  eye  of  a  patient,  experimentally,  and  in  a 
few  Diinutes  it  was  noticed  that  the  sensitiveness  of  the 
surface  was  below  normal.  A  drop  or  two  more,  and 
anaiStliesia  was  complete ;  a  probe  was  pressed  upon  the 
cornea  until  the  surface  was  indented,  and  was  rubbed 
over  the  surface  of  the  cornea  and  o%'er  the  conjunctiva  ; 
a  speculum  was  introduced  and  separated  the  lids,  and 
they  weixj  stret<;hed  to  their  utmost ;  the  conjunctiva  was 
seized  with  a  forceps,  and  the  globe  was  meved  about  in 
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Tftiioiie  directions  ;  but  there  was  no  pain,  and  the  patient 
declared  that  he  experienced  no  inconvenience  ot  any  kind. 
Before  the  experiment  the  eyfj  had  been  tested,  and  was 
shown  to  possess  the  normal  sensitiveness ;  the  other  eye, 
which  was  not  treated,  remained,  in  this  respect,  perfectly 
normal.  At  first  a  tn^o-per  cont,  solution  was  used,  bat 
subsequently  it  was  increased  to  four-per  cent. 

Knowledge  of  this  wonderful  discovery  spread  quickly, 
and  in  a  few  dayH  there  were  hundreds  of  workers  in  the 
field  which  had  boon  so  suddenly  opened  to  thorn.  Coca- 
ine was  dro|iped  into  the  eye  and  rubbed  into  the  skin  ; 
appliod  to  the  luryu.\.  and  pharynx,  and  cveu  injected  into 
the  rectuiu  and  vagina.  The  price  of  the  drug  rose  rapid- 
ly, and  physicians  were  found  only  ton  pleased  to  pay  half 
a  crown  a  grain  for  the  privilege  of  trying  it.  Every  one 
seemed  anxious  to  do  something  to  aBsociatc  his  namOi 
in  however  small  degree,  with  eo  momentous  a  discovery. 
The  result  was  the  publication  of  a  host  of  papere  and 
articles,  many  of  them  displaying,  only  too  obviously,  the 
signs  of  ha-ste  and  crude  experimentation. 

We  have  now  to  consider  tlio  present  state  of  our  knowl- 
edge with  regard  to  the  effects  of  cocaine  on  special 
oi^ans  and  special  tissues  : 

On  the  ICye. — Ouo  of  the  most  striking  effects  of  cocaine 
is  the  production  of  anu.'sthesia  of  the  conjunctiva  when 
applied  topically.  Br.  EoUer,  in  his  paper,  says  :  "  A  few 
drops  of  a  watery-solution  of  muriate  of  cocaine,  dropped 
on  the  cornea  of  a  guinea-pig,  rabbit,  or  dog,  or  instilled 
into  the  conjunctival  sac  in  the  ordinary  way,  cause,  for 
a  8hi>rt  timo,  winking  of  the  eyelids,  evidently  in  conse- 
queuc«  of  a  slight  irritation.  After  from  one-half  to  one 
minute  the  animal  again  o^wns  its  eyes,  which  gi-adually 
assume  a  staring  look.  If  now  the  cornea  is  touclied  with 
a  pin-head  (in  which  experiment  we  have  carefully  to 
avoid  touching  the  eyetashos),  the  Uds  are  not  closed  by 
reflex  ;  the  eyeball  does  not  move  ;  the  head  is  not  drawn 
back  as  usual ;  the  anima]  remains  perfectly  quiet,  and,  on 
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IgMl^tjoii  nf  stronger  irritation,  wo  can  conriiico  ou^ 
qj^^nn  t>(  the  comjdete  amzsOi^sia  of  the  cornea  ajid  conjuno 
M^  111  this  way  I  have  Bcratched  aud  transfixed  the 
i>tmMl  of  my  aniuiaU  used  for  oxpurimeut,  'w-ith  MOfdles, 
Kiul  Uavo  oxcitud  them  with  electric  currouts  so  strong  as 
to  Mill")  P^in  in  i^y  fingers  and  become  quite  int<)lerable 
lit  IIk>  toiiguo ;  I  have  cauterized  the  cornea  with  the 
It II. ntti^-of -silver  stick  until  it  became  milky-whito.  Duriug 
till  tliid  thu  ariiinalR  did  not  move.  Tlie  last  experintcnt 
otuivinciKl  mo  that  the  aiupjithesia  involved  the  whole 
|h(i'kiR'tt»  of  the  cornea,  and  did  not  affect  the  surface  only. 
Iliil  if  I  incised  the  coiiiea,  the  animals  manifested  intonse 
luiin  whi'n  the  aqueous  humor  escaped  and  tlie  iris  pro> 
IaIimhI.  1  have  been  unable,  hitherto,  to  decide  by  exjMjii- 
niPiitti  on  animalH  whether  or  not  the  iris  could  be  ana;s- 
thi'lixiMl  by  dropping  tho  goiution  into  the  oomeal  wound, 
or  liy  pniltinged  instillations  into  the  conjunctival  wu:,  for 
ux|H)riineutd  to  test  the  ucu^iibility  of  uou- narcotized  ani- 
lUuIti  are  very  compUcatod  and  diiticult,  and  do  not  yield 
unninliiKi">iis  results.  Thulast  question  which  I  subjected 
to  ux peri mcntii lion  on  animals — viz.,  whether  or  not  the 
hiMained  cornea  could  bo  auiL-sthelisied  by  cocaine— was 
aUKwercd  in  the  affii-mativc.  The  cornea,  in  which  I  had 
pn'viously  induced  acutu  keratitis,  became  us  inscnsiblQ  as 
a  heulUiy  one.  Completo  aiuoHthesta  of  the  curuea,  from 
thtt  luoof  a  two-(>er  cent,  solution,  last^  ten  uuiiutes,  aa  an 
avomgo.  After  such  successful  experimonts  on  animals  I 
did  not  hoHitute  to  a|iply  cocaine  to  the  huniau  eye  also, 
tryinfC  it  first  on  myself  and  some  of  my  friends,  then  on  a 
great  number  of  other  persons,  obtaining,  without  exoep. 
tJeti,  thu  ri'Bult  of  u  ]>erfect  aniesthesiaof  the  cornea  and 
iHiDJunctiva.  The  course  of  the  phenomena  is  as  follows : 
If  Mine  drops  of  a  two  per  cent,  solution  am  instilled  into 
tbe  conjunctival  kiic,  or,  better  otill,  let  run  ovor  the 
oomeo,  Itrst  a  slight  buruiug  (accompanied  by  some  lach- 
rymatiun)  in  felt,  which,  in  from  a  half  to  one  minute, 
diaoppcars,  lieing  followed  by  a  dull  sensatipn  of  dryuetu. 
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The  eye,  like  ttuit  of  the  animals  nientionod  above,  assumes 
a  Btarisg  look,  owiug  to  a  considerable  dilatation  of  the 
palpebral  fissure.  If  now  the  cornea  is  touched  w-itli  the 
head  of  a  pin,  u»  sensation  of  pain  or  of  contact  is  experi- 
enced, and  all  reflexes  are  absent.  The  same  holds  tnie  of 
the  conjunctiva,  in  wiiit-h  the  sensation  of  temperatui-e  is 
lifeewise  abolished.  Theflcleral  conjunctiva  can  be  grasped 
with  a  pair  of  toothed  forceps,  or  a  dimple  can  be  made 
into  the  cornea  by  pressure,  without  any  unpleasant  sen- 
sation or  the  least  roflex  on  the  part  of  the  person  thus 
treated  ;  the  only  thing  lie  perceives  is  an  indistinctness  of 
objects,  owin^  to  the  curvature  of  the  cornea.  This  com- 
plete uuu>sthetiia  lusts  frum  sevuu  to  ten  luiuutes,  then 
passes  through  a  longer  stogo  of  reduced  seusibLlity  into 
the  normal  condition.  About  fifteeti  or  twenty  minutes 
after  tho  itiatilhilion,  the  pupil  begins  to  dilate.  The  dila- 
taiiou  reaches  its  highest  degi-ec  within  tho  first  hour ; 
decreases  considerably  in  the  second  houi-,  aud  diwippears, 
without  a  trace,  in  a  few  hours  inoi-e.  The  pupil  is  never 
ad  maxitmim  dilated  ;  responds  promptly  to  light  andicou- 
vergence  during  the  whole  time,  and,  for  that  reason,  the 
sensation  connected  with  atropine -mydriasis,  of  being 
dazed,  is  totally  absent  or  only  slightly  pronounced." 

A  very  in&if];Tiiticant  paralysis  of  accommodation  appears 
and  disap])«:u-s  with  the  dilatation  of  the  pupil.  A  two- 
per  cent,  solution  produces  no  irritation  of  any  kind,  aud 
its  effects  disappear  in  from  fifteen  to  twenty  niiuutes. 
When  it  is  required  to  produce  an  anaesthetic  effect  with- 
out dilating  the  pupil,  the  cocaiuo  is  combined  with  pilo- 
cai-piue. 

On  Mucous  Membranes. — Cocaine  produces  an  amesthetic 
effect  when  applied  to  any  mucous  membrane.  The  coca- 
inized area  becomes  pale,  blanched,  and  finally  almost 
bloodless,  so  that  the  sensory  ner\'es,  being  deprived  of 
their  due  supply  of  bhuid,  cease  to  communicate  iinprcs- 
sions.  There  ts  first  a  Loss  of  sensibility  to  jiain,  then  to 
changes  in  temperature,  and  finally  tactile  impressions  are 
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also  fail  to  perform  their 


lost.  The  nerves  of  SfKMiial  sense  also  tail  to  perform 
respective  functions.  Thus,  when  cocaine  is  applied  to  the 
mucous  membrane  of  the  uose,  the  appreciation  of  smell  is 
loHt;  and  in  the  stune  way,  when  a  solution  is  painted  un 
the  tongue,  tiww  is  loss  of  taste.  The  effect,  however,  is 
only  temporary,  and  passes  off  in  from  twenty  minutes  to 
half  an  hour.  It  is  probable  tlmt  cocaine  acts  by  paralyz* 
ing  the  terminal  twigs  of  the  sensory  uei-ves  as  well  as  the 
sensory  cud-oi;gaaB,  although,  possibly,  the  effects  luuy  be 
due  to  a  purely  vaso-niotor  action. 

On  the  Skin.— The  action  of  cocaine  on  the  unbroken 
skiu  is  much  less  marked  than  when  applied  to  mucous 
membranes,  the  explanation  being  that  it  is  less  readily 
ahsorbsd.  Local  ana»sthesia  may  be  induced  by  injecting 
the  drug  hypodermicaliy. 

On  the  NertMus  System. — When  taken  internally,  cocaine 
exerts  first  a  stimulating,  and  then  a  paralyzing  action 
on  the  nerve-centres.  It  affects  first  the  cerebral  hemi- 
spheres, next  the  medulla,  and  lastly  the  spinal  cord.  On 
paintiug  the  o.xposed  motor-areas  of  the  brain  with  a  solu- 
tion of  Cocaine,  their  excitability  is  lessened,  and  epilopti- 
fonn  convulsions  are  produced,  by  the  local  applicjition  of 
the  Faradic  current,  with  much  greater  difficulty  than  in  the 
normal  condition.  In  large  doses,  cocaine  may  give  liso  to 
fulness  of  the  head,  a  sense  of  weariness  and  restlessness, 
and  inability  to  control  the  ideas,  often  accompanied  by 
giddiness.  In  the  case  of  dogs,  cocaine  produces  a  curious 
condition  of  delirium  which  may  be  described  by  the  word 
ecstasy.  Au  animal  which  is  habitually  calm,  quiet,  and 
self-contained,  soon  after  an  injection  of  cocaine  will  frisk 
about  and  display  every  )ncH<:ation  of  atttHrtion  and  delight. 
This  continues  for  some  hours  until,  little  by  little,  the 
normal  condition  is  resumed.  When  the  duse  adniinis- 
terod  is  very  large,  the  dog  is  dejected  and  may  be  seized 
with  an  attack  of  convulsions.  It  appears  that  these 
laige  doses  exert  a  peculiar  effect  on  tho  semicircular 
canals,  due,  probably,  to  producliua  of  anai^ithesia  of  the 
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nerves  connected  with  them.  This  is  shown  by  rhj-ihrni- 
caJ  movements  of  the  head,  disturbance  of  equilibrium, 
loss  of  co-ordination,  rotary  convulsions,  and  opisthotonos. 
The  convulsions  are  undoubteilly  of  corobrai  origin,  for 
they  cease  when  the  cord  is  divided. 

Oh  li^.tpiration.—H.  C.  Wood  and  D.  Cema  have  shown 
that  cocaine  is,  in  dogs,  a  powerful  respirutory  stimuhint, 
iucreasitig  the  amount  of  air  taken  iuto  and  expelled  from 
the  luugs.  Itcxorts  this  action  by  a  direct  influence  on  the 
nerve-centres  which  preside  over  respiratory  movements. 
In  this  respect  it  is  allied  to  strychnine  and  atropine. 

Minor  Actions. — Cocaine  contracts  the  blowl-veseels  and 
stimulates  the  heart,  heightening  blood-pressure.  It  less- 
ens most  of  the  secretions— the  saliva,  gastric  jmce,  etc. 
— as  shown  by  impairment  of  digestive  power,  and  other 
examples.  Peristaltic  movements  of  the  iiitestiuos  are  at 
first  incr&ased,  but  at  leng;th  become  sluggish.  A  slight 
rise  of  temperature  has  also  been  found  to  follow  the  ad- 
ministration of  cocaine. 

Cocaine  is  probably  eUminato<l,  for  the  most  part,  by  the 
Idduej'B ;  and,  after  large  doses,  albumin  fuid  sugar  have 
been  detected  in  the  urine. 

Thkrapeui'ics. — Cocaine  has  been  employed  with  success 
in  the  treatment  of  a  large  number  of  very  different  morbid 
conditious.  It  is  not  readily  absorlied  by  the  unbroken 
skin,  but  a  ton-per  cent,  solution  in  oil  of  cloves,  nibbed 
into  the  affected  part,  affords  relief  in  nmiraJgia.  When 
applied  to  a  blistered  surface,  it  anrcsthetizes  the  part. 
When  injected  hypodermically  in  doses  of  a  third  of  a 
grain,  it  produces  some  local  anesthesia,  but  the  action  of 
the  drug  does  not  extend  far.  This  mode  of  treatment 
has  been  found  useful  in  neuralgia,  and  for  the  perform- 
anco  of  small  operations. 

Wlien  the  larynx,  uvula,  and  adjacent  parts  are  painted 
witli  a  twelve-jier  cent,  solution,  polypi  and  other  growths 
can  be  removed  without  paui.  This  same  solution  may  l»o 
used  witti  advantage  in  cases  of  acute  and  chronic  laryngitis. 
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In  acute  tonsillitis,  a  four-per  cont.  solution  should  be 
useil.  ami  if  this  is  appliwl  t^very  hour,  llie  pain  and  diffi- 
culty in  Bwallowing  arc  ^poodily  relieved. 

A  ten-per  cent,  solution,  applied  with  a  brush  to  the 
nasal  mucous  membrane,  is  an  excellent  remaly  for  hay- 
fever,  and  even  better  results  may  bo  obtained  by  intro- 
ducing a  quarter-grain  tablet  into  each  nostril,  allowing  it 
to  slowly  dissolve  in  the  setiretions. 

In  operating  for  nafial  polypi,  a  four-per  cent,  solntiou 
is  used,  and  is  applied  by  means  of  a  pledget  of  cotton. 
Oathett^rization  of  the  Eustachlun  tube  through  thi;  nose 
is  groatly  facilitatod  by  previously  applying  cocaine  to 
the  lower  nasal  passages  and  to  th'B  pharj'iigeal  orifice  of 
tho  tube.  Tills  can  bo  dono  by  an  atomizL-r,  by  a  brush, 
or  by  a  small  swab  of  absorbent-cotton  at  tho  end  of  a 
ppobo- 

Instillntions  of  cocaine  into  tlio  external  ear-cannl  have 
beeu  found  useful  in  neui'ulgic  earache.  In  inflammatory 
coiuche  of  children,  a  four-per  cent,  solution  answers 
admirably,  a  f^w  drops  bping  appliod  dii"ectly  to  the  drum- 
mumbrani^  with  a  speruluui  and  drojiper. 

Cocaine  is  useful  in  dental  practice,  and  it  is  not  a  bad 
plan  to  paint  tho  gums  with  a  ten  [ler  ct*nt.  solution  before 
removing  tartai'  from  the  teeth.  The  citrate  of  cocaine, 
worked  up  into  a  little  pill  and  pressed  into  the  cavity  of  a 
decayed  tooth,  is  used  by  doutists  in  dealing  with  a  sensi- 
tive tooth-pulp. 

In  ophthalmology,  cocaine  is  of  the  greatest  value.  Cata- 
ract-operations,  under  its  influence,  are  performed  pain- 
lessly and  with  vtry  littlo  bleeding,  whilst  operations  on 
the  cornea  and  conjunctiva  are  much  faciUtated  by  cocaine 
ansesthesia.  In  equint-opcratiunst  it  is  usually  necessarj'  to 
inject,  with  a  fine  hypodermic  syringe,  a  few  di-oiw  of  a 
four-per  cent,  solution,  through  tho  cocainized  conjuucti^-a, 
into  the  muscle  which  it  is  desired  to  tenotomize.  If,  in 
any  operation,  cocaine-mydriaais  is  inconvenient,  it  may 
be  corrected  by  the  iusiillation  of  a  dn>p  or  two  of  cserine 
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solution,  which  will  proc!uce  full  contraction  of  the  pupil 
without  diminishing  the  anaesthetic  effect  of  the  cocaine. 

A  few  drops  of  a  two-per  cent,  solution,  injcctod  into  the 
urethra,  will  rislieve  the  scaWing  of  gouorrhtiea.  The  hlod- 
der  should  bo  pniviouely  emptied,  and  the  solution  should 
be  retained  for  some  minutes.  In  tho  itching  of  horpos  of 
the  jwnis,  cocaine  applied  locally  affords  prompt  relief. 

Giveu  interually,  cocaine  has  been  found  useful  in  the 
ti-eatment  of  a  craving  for  alcohol  or  morphine  ;  but  care 
must  be  taken  not  to  ]iroloiig  ita  use  so  as  to  establish 
a  cocaine-habit.  It  is  largely  employed  for  the  relief  of 
sea-sickness. 

A  good  coca  wine  may  be  made  by  macerating  tho  dried 
coca  leaves  for  six  days  in  any  red  wine,  the  iirfiiK)rtions 
being  six  parts  of  the  leaves  to  one  hundi-ed  parts  of  the 
wine.  As  good  leaves  «:ost  only  about  a  shilling  a  pound, 
this  is  a  cheajier  method  than  buying  the  advertbied  pre- 
parations, let  alone  the  question  of  purity. 

Extractum  Cucie  Fluidum  is  oflBctal  in  the  U.  S.  Pbarm. 
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The  words  jahorandi,  jamb^ramli,  and  iaborandi  are 
employed  in  Brazil  to  Ji-notu  any  treo  or  shrub  possess- 
ing tho  iH>wer  of  inducing  wdivatiou  and  perspiration;  a 
species  of  pe\)per— Piper  Juitomndi  or  false  jahorandi — 
being  es(>eciully  so  dojugnated.  Practically,  wo  uow  employ 
the  term  jahorandi  (i)ronounced  as  if  it  were  spelt  -dy)  to 
denote  thelwives  and  young  shoots  of  Pilocnrjivs  pe»na~ 
tifnliu.%  a  memlKTof  the  mo  family  and  a  native  of  Brazil. 
The  true  leaves  are  full  of  pellucid  dots  ea-sily  recognized 
by  holding  the  specimen  up  to  light.  The  ie.aveft  of  other 
species  of  i'ilocitrpiut  are  frequently  im|]orted  froiri  Rio 
Janeiro,  but  they  are  much  less  active.  Tho  true  jaho- 
randi is  a  shrub  about  four  feet  high,  obtained  chiefly  ia 
the  neighborhood  of  Pemambueo,  where  it  grows  in  the 
forest-clearings  on  the  slopes  of  the  bills.    It  has  long  beea 
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emjiloyud  by  the  natives  as  a  remedy  for  Bnalce-l)it«  an< 
in  the  treatiufiiit  of  fcveix.     Karly  in  tlio  year  IsT+it  w( 
introduced  to  the  medical  pi-ofcssiou,  ia  Europe,  by  Dr. 
Coutinho,  of  Ppmambuco,  who  8«nt  specimens  to  the  late 
Professor  Gubler,  by  whom  it  was  tried  in  Paris. 

Active  Phinciflkb. — Jaboi-andi  contains  four  alkaloids : 

Pilocarpine  represents  the  active  properties  of  the  plant» 
and  is  a  liquid  alkaloid,  like  coniine  and  nicotine.  It  is  a 
colorless,  odorless,  synipy  fluid  and,  like  other  alkaloids, 
forms  salts.  On  the  Continent,  the  hydrochlorate  is  pre- 
ferred, but  it  is  slightly  deliquescent  atid  does  Dot  keep 
so  woil  in  a  damp  climate  as  the  nitrite. 

Jaborine  is  possibly  a  derivative  of  pilocarpine.  It  does 
not  form  cry  stall  izable  salts,  and  in  its  action  ts  antago- 
nistic  to  piiocaq>in»,  being  analogous  iu  aciiou  to  atropiud 
and  other  members  of  that  {^^up. 

Pilocarpidine  acts  like  piloairpine. 

Juhoridine  la  analogous  iu  action  to  jalwrine. 

AcnoK. — When  a  dose  of  the  infusion  or  of  pilocar- 
pine is  given  to  an  adult,  under  favorable  circumstances,, 
the  face,  ears,  and  neck  become,  in  a  few  minutes,  deeply* 
flushed  (aUlK>ugh  never  so  intensely  iw  with  nitrite  of 
amyl),  and  soon  drops  of  poi-spiration  break  out  all  over  the 
body,  while  at  the  sjime  time  the  mouth  waters.  Perspira- 
tion rapidly  increases,  the  swwit  running  dmvn  Uio  body 
and  Koakiagtlio  clothes,  and  salivatiou  beooniuH  so  profuse 
that  the  eabva  pours  from  the  mouth  in  an  almost  contin* 
uous  stream. 

Jaliorandi  pi-oinntcs  other  secretions,  a.s  the  lachryioaJi^ 
nasal,   bronchial,  and  intestinal,  although   to  a  far  less ' 
extent  than  the  salivary  atid  cuUineous.    Tlie  eyes  water, 
there  is  a  little  ruiming  at  tbe  nose  and,  perhaps,  a  ]o088| 
cough.    Nausea  and  vomiting  may  occur;  but   they  ara 
rarely  distressing,  and  may  l>e  obviated  by  directing  the 
patient  not  to  swallow  tbe  saliva,  but  to  expectorate  it.  i 
Simetimos  there  is  a  little  depression,  duo  to  the  nausea, 
but  it  is  transitory, 
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It  is  often  said  that  jaliorandi  is  a  diuretic,  but  such  is 
not  the  case;  it  is  true  that  after  the  administration  of  a 
full  (lose  the  patient  experiences  a  desire  to  jiawi  wat«*r, 
hut  this  is  due  to  contraction  of  the  bUiddei-  and  not  to  in- 
creased action  of  the  kidneys.  The  proof  of  this  is  that 
the  amount  of  unne  voided  is  very  small,  often  anioimtiug 
to  only  one  or  two  ounces.  Jaliorandi  tynds  rathur  to  di- 
minish tho  amount  of  urine  excrotod  in  consequence  of  its 
-diaphoretic  action,  and  it  certainlj  is  not  a  diuretic. 

It  has  been  stated  that  juhorandi  relaxes  the  bowels,  but 
this  is  rarely  observed.  There  is,  not  infrequently,  a  Lttlo 
frontal  headache;  Iiut  this  suou  passes  ofT,  and  the  patient 
becomca  drowsy  and  falls  conifortahly  asleep.  After  a  full 
-dose  the  sight  is  a  little  dim,  due,  possibly,  to  the  lachry* 
mation,  but  there  is  no  alteration  in  the  siiie  of  the  pupil. 
It  is  probable  (judging  from  analogou.s  action  on  salivary 
glands)  that  jaborandi  stimulates  the  panci'ea.s,  and  it  is 
Itnown  that  it  increases  the  flow  of  milk.  PiUicier  noted, 
in  a  dog  with  gastric  lli^tula,  an  aiignientatinu  of  the  gas- 
tric juice,  and  Rutherford's  esperinients  have  demonstrated ) 
that  jaborandi  is  a  feeble  he[:>atic  stimulant. 

OccaKioiially  there  is  little  ctr  no  jterspimtion,  and  more 
frequently  salivation  is  absent;  hut  when  the  di*ug  fails  to 
pl-oduce  sweating  it  acts  more  iiowerfully  on  the  salivaiy 
apparatus,  and  vice  vrrsa.  In  a  series  of  exfieiiments 
ty  Ringer  and  Murrell,  upon  out-patients,  it  was  shown 
that,  of  sixty -eight  cases,  both  perspiration  and  salivation 
occurred  in  fifty-nine;  in  five,  tlieiii  was  perspiration  with- 
out Sfilivatiun;  in  four,  there  was  ualivatiou  without  per- 
spii-ation.  In  by  far  the  greater  number  of  cases,  bothi 
j)erspiration  and  salivation  wei'e  profuse,  but  sometimes 
tlie  jwrspimtion  or  salivali<»n,  or  Iwth,  were  slight.  When 
administered  in  a  full  stomach,  tho  drug  is  more  slowly 
absorbed  and  the  effects  are  less  constant. 

The  sweat  pi-oduced  by  a  single  dose  of  jaborandi  or 
pilocar])ine  is  oftuu  enormous  in  quantity,  amounting, 
not  infrequently,  to  half  a  pint  or  more.     Usually  the 
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chlorides  are  in  excess,  carbonates  and  phosphates  are 
present  in  very  niiuute  quantities,  while  urea  exists  in 
moi'e  than  five  times  the  iioriual  proportion — the  anioimt 
elimiiiabed  iu  a  single  sweating  mngiug  from  ten  to  fifteen 
grains.  Pilocaqiine  product?3ftweatiDg  Uy  itKoi'tion  on  tho 
peripheral  nei-ve-apparatws,  and  not  by  any  influence  oa 
the  Bweatrtrentres  in  the  cord. 

Pilocarpine,  given  by  month  or  hypoderiniailly,  so  as  to 
induce  Hweating.  has,  undoubittdly,  the  peculiar  pn)perty 
of  stimulating  growth  of  the  hair.  In  one  case,  as  tho  re- 
sult of  continued  use  of  the  drug,  the  liair  became  coarser 
iu  texture  aud  inucli  darker  iu  color. 

The  saliva  secreted  may  measure  a  pint,  or  oven  a  pint 
and  a  half.  Salivation  is  the  ivsiilt  of  a  direct  action  ou. 
the  salivary  gbiiid  itself,  or  on  its  nerve-peripheries,  and  i» 
produced  even  after  section  of  all  the  saUvary  nerves.  In. 
lai^  doses,  it  paralyzes  the  ends  of  the  necretory  nerves, 
so  that  irritation  of  the  chorda  tyiupani  no  longer  givea 
rise  to  socretiou.  Laugtey  has  shown  that,iD  proportioato 
the  quatitity  given,  pilocai-pine  paralyzes  botli  the  chorda^ 
and  syiujwlhetic  8eerett)ry- fibres.  Diminution  of  the  pilo- 
carpine secretion,  caused  by  Bt-iraulating  the  sympathetic, 
is  a  direct  effect  of  the  diminished  blood -supply,  and  not  of 
the  nerve-fibres  inhibitory  to  the  secretion.  The  slight  iii- 
crea.se  of  saliva  obtained  by  stimulating,  after  a  large  dose 
of  pilocarpine,  i»  due,  not  to  the  action  of  its  seci'etory,  but 
of  its  vaso-dilator  fibres. 

Pilocarpine  is  a  galactagogue,  and  is  probably  the  only- 
example  of  tliis  class  we  possess.  It  distinctly  increases  the 
secretion  of  milk  by  nursing  women,  a  fact  which  has  beea 
demaiL'it rated  ox p«rinnMi tally.  It  will  be  reuiembered  that 
belladonoa  and  members  of  that  group  promptly  arrest 
niilk  secretion. 

Ii4  inHuence  on  the  temperature  in  slight,  and  there  is 
commonly  a  slight  fall,  duo  to  loss  of  heat  by  evapo- 
ration. 

There  is  generally  a  quickening  of  the  pulse,  amounting 
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to  forty  or  fifty  beats  ia  the  minuto,  accompanied  by  a 
elight  falling  off  in  strength. 

Flushing  uf  the  facti  ia  due  to  dilatatioa  of  the  arterioles, 
■which  may  account  for  tho  increased  rapidity  of  hoart- 
actioti.  In  frogs,  tho  heart  is  not  (juickened,  but  is  sloweil, 
and  is  ultimately  anx-sti-d  iu  diiistole,  pi'wbably  by  btinuiU- 
tiou  of  tho  iutra-cai-diac  inhibitoiy -apparatus. 

Locally  applied,  it  produces  contraction  of  the  pupil  and 
tension  of  the  at-commodative  ajiparatus,  with  approxima- 
tion of  the  nearest  and  fartlursl  points  of  distinct  vision 
and  amblyopic  iinpairiu«ut  from  diminished  sensibility  of 
the  retina.  Pilocarpine  is  frequently  employed  as  a  aubsti- 
tute  foreserine. 

Jaborandi  affects  children  far  less  powerfully  than  it 
does  adults.  Compare  this  with  the  susceptibility  of  chil- 
dren to  (ipium,  and  tlieir  insusceptibility  to  the  iiction  of 
hclladoiina,  atropine,  and  other  mydriatic  alkaloids. 

AsTAUo.viyMS. — A  marked  antagonism  exists  between 
atropine  and  pilocarpine.  Atropine  dilates  the  pupil,  pilo- 
carpine contracts  it.  Atropine  dries  the  skin  and  mouth, 
•while  pilocarpine  induces  pei-spiration  and  salivation.  A 
hj-podermic  injection  of  a  hundredth  of  a  grain  of  sulphate 
«f  atropine  will  immediately  arrest  the  salivation  and  per- 
spiratioa  induced  by  jahorandi  or  pilocarpine.  The  antag- 
onism may  also  be  demonstrated  on  the  frog's  heart.  The 
animal  huriug  beeu  pithed  and  the  heart  exposed,  the  ap- 
pUcation  of  a  few  drops  of  a  solution  of  pilocarpine  first 
retards  its  action,  and  then  arrest^)  it  in  diastole.  If,  now, 
a  drop  or  twoof  a  solution  of  atropine  be  applied,  thelieart 
almost  immediately  commences  beating,  and  continues  to 
do  so  with  unabated  vigor.  It  is  noteworthy  that  in  man 
there  is.  in  some  respects,  not  only  no  antagonism,  but  the 
symptoms  produced  are  similar.  They  both  produce  flush- 
ing of  the  face,  frontal  headache,  and  a  desire  to  urinate. 
Atropine  checks  not  only  the  autsigonistic  effects  of  pilo- 
carpine, but  also  tho«o  symptoms  which  are  common  to 
Iwth.     Atropine  ia  a  much  more  powerful  alkaloid  than 
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pilocarpine,  aiid  in  more  mai'kedly  antagonistic  to  pilocar- 
piaothan  pilocarpine  is  to  atropine.  It  will  bo  remeniWrfd 
thatboth  drugs  act  lens  p(>wei*fully  on  cliildren  than  on 
adults. 

Hyoscyamus  and  hyoscyamine  also  antagonize  the  ac- 
tion of  jaborandi  and  pilocarpine. 

It  has  been  shown  experimentally,  by  Jtinger  and  MmTell^ 
that  pituri  {Duboisia  ITopwoodii),  duboisine  (from  Duboi- 
si(i  myoporokles),  and  miiscanno  (the  active  principle  of 
poisonous  mushrooms)  are  all  antogoui^tic  to  pilocai-piue  iu 
their  action  on  the  frog's  heart. 

TUKRAPEUTics.— rn  largH  doses,  pilocarpioe  has  been  used 
with  advantage  in  Bnght'a  disease.  It  is  usually  giveu 
hypodemiically,  and  the  profuse  sweating  which  it  induces 
often  relieves  osdeina  of  tlie  extremities. 

Ill  small  doses— a  tenth  of  a  gi'ain  in  the  form  of  a 
pilule— pilocarpine  promptly  relieves  the  mght-sweatiug 
of  phthisis. 

Extractum  Pilocarin  Fluidum  is  the  U.  S.  Piiarm.  ofHciaL 
preparation. 
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These  are  all  stomachioi,  stomachic  tonics,  or  bitters — 
that  ift  to  say,  medicines  which  are  supposed  to  improve 
ap|)etite,  assist  digestion,  and  prevent  flatulence  and  dis- 
comfort. Other  members  of  the  group  aie  chiretta,  cuspa- 
ria,  cascariUa,  absinthe,  and  hops.  Nux-vomica,  strych- 
niuo,  cinchona,  and  tlie  salts  of  quinine  might,  porhaits,  l>e 
included  in  thit?  c^itegory ;  but  they  are  not  simple  tonic 
bitters,  and  have  special  properties  of  their  own,  so  that 
they  ai-e  more  conveniently  considered  apart. 

Quassia,  consists  of  ttie  chii»»,  sliaving^s,  turnings,  and 
raspings  of  Picrtena  ex<xlaa,  a  tree  aomo  fifty  or  sixty  feet 
high,  growing  in  Jamaica  ajid  St.  Vincent,  and  known  in 
the  West  Indies  as  the  *'  hitter  wood  "  or  '*  bitter  ash."    In 
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addition  to  the  chips  and  shavings,  quassia  is  met  with  in 
the  form  of  logs  and  billets,  which  are  often  as  thick  as  the 
thigh.  Tho  wood  is  of  a  light-yullow  color  intonially,  and 
is  grayish-brown  externally.  The  chips  possess  tho  same 
characteristics.  The  wood  is  dense  and  tough ;  is  without 
odor,  and  lias  an  intensely  bitter  taste.  The  "bitter cups" 
6old  by  apothecaries  are  tamed  out  of  quassia  wood. 

The  firet  account  of  Jamaica  qnassia  was  given  by  Dr. 
John  Lindsay,  of  that  island,  in  ]7i»l.  He  spoke  of  the 
tree  OS  being  well-known,  not  only  on  nccoiuit  of  its  ex- 
cellent timber,  but  as  a  remedy  for  putrid  fevers  and 
fluxes.  He  added  that  the  bark  is  exported  to  England 
in  large  quantities,  for  the  purjioHes  of  brewers  of  ale  and 
jjorter. 

Calumba  Is  defined  as  being  the  root,  cut  transversely 
and  dried,  of  Jeteorrhiza  calumlHi  (Coceulns  palmatits), 
growing  in  the  forests  of  Eastern  Africa  between  Ibo  and 
Zambesi.  The  pieces  are  ovoid,  cylindrical  discs,  varying 
in  diameter  from  one  to  three  inches,  and  in  thickness 
from  an  eighth  to  half  an  inch.  The  central  portion  is 
yellow  and  spongy,  and  on  examination  will  be  seen  to 
be  arranged  in  concentric  layers.  The  outer  portion  haa 
a  dark-gi-een  or  olive  color.  The  slices  become  concavo- 
convex  on  drying,  and  are  usually  thinner  in  tho  centre. 
They  are  frequently  worm-eaten,  pi-esentiug  a  number  of 
minute  holes  or  apertures.  Calumba  root  has  very  little 
odor,  but  an  intensely  bitter  taste.  It  is  held  in  high 
esteem  by  the  natives  of  Eastern  Africa,  who  call  it 
k<ilumf),  and  use  it  in  tho  treatment  of  dysentery  and,  in 
fact,  for  almost  every  discaso. 

Gentian  is  the  dried  root  of  Oentiana  kiiea,  the  yellow 
gentian  which  grows  abundantly  in  Switzerland  and  on 
the  Pyrenees.  It  ia  in  long,  cylindrical  pieces,  from  half  an 
inch  to  an  inch  in  diameter,  wi-inkled,  and  longitudinally 
twisted.  It  is  brown  extem;illy,  yellow  and  spongy  within. 
Tho  name  gentian  is  supjKised  to  be  derived  from  Oen- 
tius,  King  of  the  lUyrians,  who  flourished  b.c.  180-167. 
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Active  PiiiNcrpi.Es. — (Quassia  contains  quassiin,  a  bitter, 
neutral  principle,  which  is  not  au  alkaloid.  The  wood  con- 
tains no  tannin. 

Calumba  contains  calumbin,  a  neutral  principle,  and  ber- 
berine,  a  yellow  alkaloid  which  gives  it  its  color.  This 
berberiue,  or  berberia,  was  ftr.st  discovered  in  the  common 
barbery,  hence  its  name,  and  has  since  been  found  not  only 
in  calumba,  but  in  various  other  medicinal  substances, 
especially  those  combining  a  hitter  taste  with  a  yellow 
color — such  as  hydrastis,  coptis,  and  podophyllum.  It  has 
nothing  to  do  with  eulphate  of  berberine,  the  tonic  and 
antiperiodic:  olitained  from  bebeeru  bai'k.  Another  priu- 
dpte  iscalumbic  acid,  which  probably  eidsts  in  the  form 
of  calumbate  of  berberina  Calumba  containa  much  stai-cb, 
but  no  tannin- 
Gentian  contains  geutio-plcriu,  which  givee  it  the  hitter 
taste,  and  gentianin,  wliich  is  tasteless. 

rREPAKATiONS.— Most  infusions  are  made  with  boiling 
water,  but  iufusiouti  of  calumba  aud  quassia  are  made  with 
cold  water,  and  the  infusions  of  chirettn  and  cusparia 
with  water  at  12iJ°  F.  Cold  water  is  used  in  the  case  of 
calumba  because  it  contains  starch,  which  readily  dissolves 
in  boiling  water  but  not  in  cold.  Infusions  containing 
starch  do  not  keep  well ;  if,  therefore,  an  infusion  of 
calumba  strikes  a  blue  color  witli  iodine,  it  tibows  that  it 
contaiub  starch  aud  has  been  made  with  hot  water.  Infu- 
sion of  quassia  is  made  with  cold  water  for  another  reason 
(it  contains  no  starch),  which  is  tliat  the  active  principle 
of  quassia — quassiin— dissolves  as  readily  in  cold  water  as 
it  does  in  hot.' 

As  infusions  of  quassia  and  calumba  contain  no  tannin, 
they  may  be  given  with  preparations  of  irou  without 
forming  a  black  and  unsightly  mixture.  The  bitters  tlius 
available  with  iron  are :  quassiai  calumba,  caunella,  and 
weak  infusions  of  chamomile. 

I  It  will  1>e  rvRiMubeivd  that  deooolloDS  are  prepared  hy  boflliig  ;  Iniu- 
Hions  never. 
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Action. — It  is  usually  said  that  bitters  increase  the  se- 
cretion of  digostlve  juices,  and,  h^  their  antiseptic  action, 
prevent  decomposition  and  flatulence.  This,  howevGi",  is 
also  denied,  and  it  is  maintained  by  some  that  bittera 
check  the  secretion  of  the  gastric  and  pancreatic  juices, 
and  even  promote  formontation  and  putrefaction.  It  is 
probable  that  many  of  the  bitten*  act  as  cholagc^es,  in* 
ci-easing  the  flow  of  bilo. 

Pure  bitters  differ  from  spices — such  as  coriander,  carda- 
mom, caraway,  anise,  ginger,  and  the  like — by  exciting  no 
general  stinnilation  of  the  niuwus  membrane  of  the  stom- 
ach. Schmiedcberg,  speiiking  of  the  group  of  simple  bit- 
ters, says  that  their  taste  is  the  only  pharmacological  test 
for  them.  He  adds:  "  One  may  indeed  accept  it  as  true 
that  these  substances  exert  a  special  influence  on  certain 
nervous  elements  which  are  in  the  walls  of  the  stomach, 
and  are  concerned  in  the  process  of  mitritinn — an  influence 
similar  to  that  which  they  exert  on  the  nerves  of  taste. 
Nevertheless,  at  present  there  is  not  a  single  genuine  (ex- 
perimental) proof  to  justify  such  a  belief." 

It  isi  probable  that,  ae  stomachic  tonics,  there  is  little 
to  choose  between  quassia,  caluraha,  and  gentian,  although 
calumba  has  the  reputation  of  exercising  what  Is  called  a 
"  soothing  effect "  on  the  mucous  membrane,  and  is  sup- 
posed to  be  especially  indicated  in  convalescence  from 
acute  illnesaes.  Many  writers  maintain  that  calumba  is 
more  easily  tolerated  by  the  stomach  than  the  other  bit- 
ter drugs.  Wood  says  that  quassia  is  ' '  probably  the  most 
active  of  all  the  bitter  tonics."  Schmiedebcrg,  on  the 
other  hand,  says:  "  No  one  of  those  touica  has  any  8f)ecial 
advantage  as  conipared  with  tlie  rest-  Sumts  pliysicians 
will  prefer  one,  and  others  will  prefer  another."  Possibly 
the  presence  or  absence  of  tannin  will  influence  the  selec- 
tion. 

Quassia,  in  addition  to  its  action  as  a  bitter  tonic,  is  very 
fatal  to  all  the  lower  fonns  of  animal  life.  On  insects,  it 
6xerts  a  narcotic  influence,  and  the  infusion,  sweetened 
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with  sugar  or  treacle,  is  often  employed  to  destroy  flies. 
It  in  also  nsed  as  an  injection  into  the  rectum  to  destroy 
thread-worms. 

Quassiin  produces  in  froga  great  weakness,  with  convul- 
sions or  convulsive  tremblings,  failure  of  respiration,  and 
finally  arreet  of  the  heart's  action. 

Calumbin  slightly  raises  blood-pressure,  and,  in  lar^ 
doses,  lowers  it. 

Berberine,  administered  hypodermically  to  rabbits,  pro- 
duces a  fall  of  temperature  accompanied  by  signs  of  pro0> 
tration  ;  but  given  by  mouth  it  has  Uttle  or  no  action. 
Fifteen  grains,  administered  to  a  man,  induced  colicky 
pains  and  diarrhoea. 

The  di-ugs  most  closely  allied  in  general  action  to  quas-sia, 
calumba,  and  gentian,  are  chiretta  \Opheiia  chirata),  cus* 
paria  {Qalipea,  cnsparii),  and  cascarilla  (firolon  eiuierda). 

[The  official  prepjiratiuns  are: 

Extractum  Quassia;  ExtractumQuasBiseBluidum;  Tinc- 
tura  QuaBsia-,  10  per  cent. 

Extractum  Calurabae  Fluidmn;  Tiuctura  Columboe.  10 
per  cent. 

Extractum  Gentianai;  Extractum  Gentiame  Fluidum; 
Tinctura  Gentianse  Composita,  10  per  cent.] 


PHYSOSTIGMCA 

Physostigma,  or  Calabar  bean,  is  the  eeed  of  the  Pfiy»o? 
stigma  ivnenosuyn,  the  ordeal  bean  of  Western  Africa,  used 
by  the  natives  of  Calabar  as  a  judicial  test.  The  accused, 
who,  in  the  absence  of  more  definite  evidence,  is  usually 
indicted  for  sorcery,  is  conducted  to  the  temple  of  justice, 
where,  in  the  presence  of  spectators,  he  is  invited  to  par- 
take of  the  beans.  The  belief  is  that  if  they  are  reject«Hl 
by  vomiting  the  person  is  innocent,  but  if  they  are  retained 
and  prove  fatal  he  is  guilty.  Under  the  circumstances  aa 
appeal  is  not  possible.  The  result  proluibly  de|>ends  on  the 
nimiber  of  beans  eaten.    If  the  accused  is  innocent,  he  par. 
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takes  freely  and  without  heeitatiou,  andTomitR  ;  but  if  he 
entertains  any  doubt  on  the  subject,  he  indulj^es  mode- 
ruiely  mid,  vomiting  iwt  boiiig  produced,  be  falls  a  victim 
to  his  over-couBcieutiousness.  In  savage  duels  the  chal- 
lenger bites  a  beau  in  two,  awallows  his  morsel,  and  po- 
litely hands  ttio  other  half  to  bis  opponent,  who  follows 
his  oxaruplo.  The  combatants  aro  killed,  and  the  result  is 
satisfactory  to  everybody. 

Physostignia  was  (iist  raised  from  se«d  in  the  Botanical 
Gardens  in  Edinburgh,  in  1S60,  and  was  named  by  I*ro- 
fessor  Balfour. 

The  ALKALoms  contained  in  physostigma  are : 

Fhysostiymine,  or  eserine,  appearing  as  colorless  crystals  i 
and  forming  salts,  of  which  the  best  known  are  tho  hy* 
drobromate,  salicylate,  and  the  sulphate.    It  represents  the 
actiTity  of  the  plant. 

Calabarine,  antagonistic  to  physostigmine  and  allied  to 
strychnine,  and,  possibly,  a  derivative  of  physostigmine. 

Actios. — One  of  tho  tirst  experiments  with  physostigma 
was  made  by  the  late  Sir  Robert  Christison  on  himself. 
After  taking  six  grains  of  the  seed  he  felt  no  effect,  with 
tlie  exception  of  a  little  uumbn^^Et  in  the  logs;  but  on  in* 
creasing  the  dose  to  twelve  grains,  he  experienced  a  sensa- 
tion of  giddiness  and  drowsiness.  An  emetic  was  given, 
but,  although  it  acted  freely,  the  giddiness  increased,  and 
was  accompanied  by  extreme  faintness  and  great  prostra- 
tion. The  heart  was  feeble  and  irregular,  but  there  was 
neither  pain,  ntnubness,  nor  pricking.  After  the  adminis- 
tration of  stimuhints  Sir  Bohert  was  able  to  move  about  a 
little,  and  ai*  he  felt  sleepy  he  wa.s  alUiwed  to  doze  for  a 
couple  of  hours.  The  sleep  he  describes  as  "con-scious 
bleq>,"  so  that  on  awakuig  he  did  not  know  that  he  had 
been  sleeping  at  all.  The  next  ilay  he  had  completely 
recovered  and  fett  quite  well.  He  did  not  repeat  the  ex- 
periment. 

Some  years  ago  fifty  children  were  poisoned  at  Liverpool 
from  eating  the  beans.    The  sweei>ings  of  a  ship  from  the 


West  Coast  of  Africa  wore  thro\vn  ou  a  rubbish  heap, 
and  a  number  of  beans  were  picked  up  and  eaUiO.  by  seve- 
ral children.  A  boy,  aged  six,  ate  six  beans,  and  died 
ia  a  very  short  time.  The  symptoms  were  severe  griping 
I>ain9,  persistent  vomiting,  and  contracted  pupils.  On 
attempting  to  walk,  the  children  stajg^red  as  if  diiinlc. 

For  an  accmute  knowledge  of  the  action  of  physostignm 
■wo  are  indebted,  chiefly,  to  the  obaervations  of  I'rofesB«)r 
T.  R.  Praser,  of  Edinlmrgb. 

Pliysostigma  causet!  paralysis,  the  posterior  column  of 
the  cord  being  affected  before  tlie  anterior.  The  medulla 
is  also  pjiralyzed,  and  respiratory  movements  cease  before 
the  reflex  action  of  the  spinal  cord  is  destroyed.  The 
motor-nerves  are  not  affected  till  late,  and  the  sensory- 
nerves  not  at  all,  unk-ss  the  drug  is  applied  topiaxlly. 
The  brain  is  not  paralyzed,  and  may  even  bo  stimulatiid, 
for  when  physostigma  is  given  to  epileptic  subjei:ts  the 
frequency  of  the  tits  is  increased.  Physostigina  does  not 
affect  the  centi'es  of  conscious  impressions,  and  conscious- 
ness is  preserved  until  the  oxygenation  of  the  blood  is  so 
far  interfered  with  that  carbonic  acid-narcosis  supervenes. 

Bonictimea  tetanus  is  observed,  the  symptoms  being  sim- 
ilar to  those  of  strychuine-ijoisonidg.  Tliis  is  due  to  the 
action  of  the  calabarine. 

Applied  locally  to  the  eye,  physostigma  causes  contrac- 
tion of  the  pupil ;  dimiuiijhes  intra-ocular  tension,  and 
produces  spaam  of  accommodation.  Contraction  of  the 
pupil  ra^iults  from  its  action  on  a  local  mechanism  situated 
either  in  the  iris  or  in  the  choroid.  It  produces  tetanic 
ctmtractiun  of  the  ciliary  muscle  in  the  same  way  that  it 
affects  the  sphincter  pupillm.  Movements  of  the  iris  are 
always  accompanied  by  vai-iations  of  intra-ocular  pressure; 
dilatation  of  the  pupil  increasing  it,  and  contraction  of  the 
pupil  dimiaisliiug  it.  Accoixlingto  HiVker,  physostigmiue 
fin^t  increases  and  then  dimiuishee  intraocular  pn^ssuro. 

rhysofltigma  acts  as  a  stimulant  to  the  muscle  of  the 
heart  and  arn»t«  it  in  tiyntole.    It  may  at  first  quickcu 
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respirntioi],  but  it  ultimately  retards  it,  and  death  is  always 
due  to  failure  of  m.s]>irution.  All  parts  of  the  central 
noi-vous  system  are  paralyzed  by  pliysosti|;nia>  and  death 
takes  place  from  stoppage  of  respiration,  with  symptoms 
of  acute  suflFocation. 

Physostigma  exerts  a  marked  action  on  involiintary 
tnuscuLir  tissue.  It  stimulates  the  muscular  tissue  of  the 
stoumch,  aud  gives  rise  to  retching  and  vomiting.  It 
increases  peristaltic  movements  of  the  intestines,  and  may 
cause  spasm  and  diarrhcea.  It  also  contracts  the  spleen, 
the  bladder,  aud,  it  is  said,  the  utenin. 

Physostigraa  acts  as  a  stimulant  to  most  of  the  secre- 
tions—salivarj-,  perspiratory,  lachrymal,  and  mucous.  The 
increase  is  due,  not  to  an  action  on  the  terminations  of  the 
secretorj'  nerves,  but  to  au  influence  on  the  cells  themselves. 

Symckgists  axd  Antagonists.— Physostigma,  in  its 
action  on  the  curd,  is  allied  to  geltsemium,  and,  in  this  par- 
ticular, is  antJ4!;uiiislic  to  strychnine  and  to  picrotoxin  ; 
but  calabariiio  is  allied  to  both.  In  its  action  on  tho  pupil 
and  on  the  secretions,  it  is  allied  to  pilocaqiine,  and  is 
antagonistic  to  atropine,  hyoscyaminu,  aud  otiior  members 
of  that  group. 

Atropine  is  tho  recognized  antidote  to  physostigma. 
Fraser  says:  "Tlie  exhihitioii  of  the  antidote  should  be 
pei-sevei-cd  with  in  repeated  doses  until  the  pupils  arc  fully 
dilated  and  the  pulse-rate  increased,  and  probably,  also, 
until  tho  hypei*secrt!tion  nf  bronchial  mucus,  which  freely 
impedes  respiration,  is  checked." 

In  its  action  on  the  secretions  physostigma  is  allied  to 
muscarine. 

Au  antagonism  is  believed  to  exist  between  chloral  hy- 
drate and  pbysoBtigma.  Chloral  hydrate  ]iaralyzes  the 
cord,  physostigma  stimulates  it. 

TUEKAPELTics.— Physostigma  is  useful  in  tetanus.  It 
must  be  given  iu  large  doses — from  two  to  four  grains  of 
the  extract  hourly ;  hut  while  it  is  necessary  to  push  it,  its 
effect  must  be  carefully  watched. 
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In  small  doees,  it  is  lueful  ia  many  iier%-ous  aiTec 
such  as  locoinot<}r  ataxia,  writere*  cramp,  and  paraplt 
dae  to  myelitis.  One-tenth  of  a  grain  of  the  extract,  in 
the  form  of  a  pill,  should  be  given  ererj  tht«e  boure,  and 
the  tivatiut-'ni  should  tte  kept  up  for  six  moatha  or  longer. 
Improve-ment  is  slow,  but  the  results  are,  on  the  whole, 
very  satisfactory. 

[Pbepabatioxs.— Extiactum  Pfaywetigiuatis;    Tmctura) 
Pbjrsotttigmatis,  15  per  cent.;  Phrsoetigminaj  i^alicylas.] 
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CAFFEIN'E 

Caffeine  is  an  alkaloid  usually  prepared  from  tea-leai 
(Thea  sinensis),  or  from  the  dried  seeds  of  Coffea  nntbicat 
by  first  making  au  infusion,  then  removing  the  astringent 
and  coloring  matter,  and  finally  evaporating.     It  is  also 
contained  in  piaraaa  (the  fruit  and  leaves  of  Pnullhiia 
aorbitis),  in  Mat^  or  Paraguay  tea  (the  leaves  of  the  Hex  j 
Paraguaiensia),  and  iu  the  Kola  nut  (Sitrcitiia  acttmirtata),  fl 
It  will  be  remembered  that  Mat^  ia  largely  employed  iu  ^ 
South  America  as  a  substitute  for  tea,  aiid  that  n^iniilar 
properticB  are  usually  ascribed  to  guaraiia  and  the  Kola 
nut.    Caffeine  may  also  be  prepared  synthetically  from 
theobromine,  an  oi^anic  base  existing  in  cacao-beans,  and 
ig  then  u.sually  known  as  methyl  theobromine.    Most  of 
the  caffeine  of   commerce  is  obtained   from  tea-leavea. 
CafTeine   is,  chemically,  tri-methyl-xanthine,  while  theo- 
bromine is  di-m©thyi- xanthine. 

Caffeine  is  capable  of  forming  salts.  It  is  usually  in  the 
form  of  light,  colorless,  acicular,  inodorous  crystals,  look- 
ing Humewhat  Uke  fine  wliite  silk.  It  ia  M>luble  iu  one 
hundred  parts  of  cold  water,  and  freely  in  boiling  water. 
It  i^  a  very  feeble  base,  and  the  salts  split  up  on  the 
slight^tst  pruvijcfttion.  The  only  ofticiul  salt  is  the  citrate, 
but  the  hydrobromate  and  many  others  arc  easily  pre- 
pared, Citrate  gf  caffeine  is  a  weak  combination  of  caf- 
feine and  citric  add,  and  is  usually  regarded  as  a  doubtful 


CAl 


335 


salt.  It  is  sometimes  seen  in  white,  necdle-Iike  crjstals,  or 
masses  of  cryatal«,  but  is  more  frequently  amorphous,  A 
popular  prepai-ntion  is  the  effervescent  citrate  of  caffeine. 
The  physioIogicaL  action  of  the  citrate  i&  identical  with 
that  of  caffeine  itself. 

It  in  gcueraliy  supposed  that  cafFoine,  theine,  aud  guaru- 
nincaro  identical;  and  these  namesare  recognized  ofhcially 
[in  Great  Britain]  as  synonyms  for  caffoine.  Sumo  doubt, 
however,  exists  on  this  subject^  and  Dr.  Thomas  J.  Mays  aa- 
aerts  that  caffeine  and  theine  are  not  physiologically  iden- 
tical,  and  t)i.it  gtiaranine  is  a  kind  of  half-way  product 
between  the  two.  Mays  maintains  that  theine  does  not 
cause  muscular  rigidity,  even  when  a  muscle  is  immei-sed 
in  a  solution,  but  that  caffeine  uniformly  induces  this  con- 
dition. Brunton  and  Cash  fail  to  coatirm  this  observation, 
hut  point  out  that  there  may  be  differences  in  the  nature 
and,  consequently,  the  phyi>iotogical  action  of  th»  active 
principle  obtained  from  d^erent  kinds  of  tea ;  or  eren  of 
the  same  tea,  by  different  methods  of  extraction.  Tea  and 
coffee  undoubtedly  differ  in  their  general  effect  on  tuan; 
bat  very  little  wuight  can  b«  attached  to  this  fact,  for  cof- 
fee contains  an  empyreumatic  oil  which  is  dovelox)ed  in  the 
process  of  roasting,  and  is  nut  found  in  tea. 

It  in  a  noteworthy  fact  thut  most  civilized  nationa, 
in  addition  to  partaking  of  alcoholic  beverages,  i-osurt  to 
certain  drinks  which,  althougli  non-alculiotic,  contain  the 
same  active  principle  in  common.  The  Chinese  have  cul> 
tivated  and  drunk  tea  for  over  a  thousand  yeai-s.  Tlioy 
usually  take  it  without  the  addition  of  milk  or  any  other 
substance.  Russians,  as  is  well  known,  usually  take  it 
with  a  slice  of  lemon,  which  develops  the  flavor,  while 
Germans  often  add  a  dash  o£  cinnamon  or  vanilla.  In 
England,  tea  is,  as  a  rule,  allowed  to  stand  too  long,  and 
the  tea  of  the  poorer  classes  is  little  more  than  a  decoction 
of  tannin,  which  is  a  fruitful  source  of  dyspeijsla  and  all 
kinds  of  gastric  di»orderB. 

Coffee,  to  bo  of  any  good,  should  bo  freshly-ground  and, 
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above  all,  freshly-roastrcd.    When  properly  mode   it 
powerful  Btimulaiit  to  the  nervous  system.    It   prodtusiff^ 
au  exaltation  of  intellectual  faculties  and  a  clearness  of 
understanding  which  are  distinctly  pleasurable.    Tlie  habit 
of  using  these  nei-\'in6  stimulants,  when  once  established, 
is  as  difficult  to  break  through  as  the  custom  of  sn\okiag, 
or  of  indulging  to  excess  in  alcohol.    At  the  same  time,  it  { 
must  be  confessed  that  the  benefit  derived  from  their  use 
is  distinctly  grciter  than  the  harm  they  do.     The  eflfevts 
of  coffee  and  tea  are  not  identical,  for  coffee,  in  addition 
to  its  empyreuniatic  oil,  contains  more  gum  and  sugar,.  ^ 
and  very  much  letis  tannin  than  tea.  V| 

Action. — la  fi'ogs,  the  chief  Bymptom^  induce<l  by  caf- 
feine are :  Muscular  weakness  succeeded  by  violent  tetanic  Mi 
convulsions,  general  paralysis,  and  deatli  by  asphyxia ;  ™ 
the  heart  continuing  to  contract  after  the  cessation  of 
respiration,  although  evidently  much  affected.    The  con- 
vulsions are  jjurely  muscular  in  origin,  and  are  allied  to 
post-mortem  rigidity.     Wlien  an  isolated  nmscle  is  soaked 
in  curare  so  as  to  paralyze  the  motor  nerves,  aud  is  then 
treated  with  a  solution  of  caffeine,  the  usual  rigidity  is 
developed.    When,  under  tlie  inicroKcopo,  a  muscle-fibre 
18  touched  with  caffeine,  it  is  seen  to  contract  to  half  its 
length.     It  IS  asserted   that  the  action  on    frogs  varies 
according  to  the  sjwcies  employed.    In  Rann  lemporaria, 
it  produces  a  rigid  condition  of  the  nmscles  rosemhling 
rigor  mortis,  especially  when  locally  applied  ;  but  in  Jtttna 
escidetiia,  its  action  on  the  muscles  is  slight,  and  the  chief 
ayniptorn  induced  is  tetanus,  w)iich.  like  that  of  strych- 
nine, is  spinal  in  origin. 

In  birds,  the  symptoms  produced  by  caffeine  are  irregular 
movements  (due  apparently  to  cerebral  disturliance),  in- 
creased  rapidity  and  irreguLirity  of  respiration,  spasmodic 
tremblings,  aud  clonic  convuLsiona. 

In  mammals,  the  symptoms  are:  Bcetlessnees,  hurried 
respiration,  first  a  lowering  and  then  a  decided  elevation 
of  temperature,  muscular  weakness,   tetanic  aud  clonic 
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convtilsions,  and  finally  death  from  arrest  of  respiration. 
In  cats,  it  produces  a  condition  of  almost  frantic  cerebral 
excitement. 

In  man,  caffeine  acts  as  a  stimulant  to  the  higher  ceutreck 
It  produces  hcavinoss  of  the  head,  flashes  of  light  before 
thfj  eyes,  singing  in  the  ears,  loss  of  sleep,  restlessness  and, 
in  large  doses,  deUritiin.  It  is  sjuiI  that  uiuler  its  iuduence 
the  sight  becomes  moro  acute,  tho  hearing  moru  sensitive, 
and  tho  taste  more  refine<l.  In  some  people  it  cxt-rts  a 
stimulating  and  refreshing  effect,  promoting  muscular  and 
mental  activity,  and  a  sense  of  cheerfulness.  In  others,  it 
gives  rise  to  a  condition  of  intense  wakefuhiess,  accom- 
panied hy  a  peculiar  state  wliich  is  best  described  by  the 
term  anxiety. 

It  has  long  been  known  that  the  group  of  bodies  called 
xanthines  possess  diuretic  pnjjierties,  and  this  action  is 
well  mai'ked  in  the  case  of  caffeine.  Bi'akeuridge  was  of 
opinion  that  this  action  was  due  to  stimulation  of  the  i-enal 
glandular  epitheUuni.  Dr.  C.  IX  F.  Pliillii>3,  working 
in  conjunction  with  Dr.  Bradford,  ha*  shown,  by  experi- 
ments with  the  oncometer,  that  citrate  of  caffeine  exerts 
a  powerful  action,  both  on  the  kidneys  and  ou  the  blood- 
prossuro.  Immediately  after  tho  injection  of  the  drug  the 
kidney  contracts,  and  this  contraction  may  last  for  two 
or  three  minutes,  whereas  the  fall  of  the  general  blood- 
pressure  lasts  only  twenty  or  thirty  seconds.  The  markijd 
contiuction  of  the  kidney,  which  is,  of  course,  due  to  a  con- 
Btriction  of  the  renjil  vessels,  is  followed  hy  a  lai^e  expan- 
sion, which  is  not  only  much  greater  in  amount  than  the 
previous  contraction,  but  lasts  a  longer  time.  During  the 
period  of  contraction,  the  flow  of  urine  is  either  greatly 
diminished,  or  may  even  be  totally  arrested.  During  the 
Bubscquent  expansion,  the  rate  of  flow  is  frequently  trebled, 
and  this  fffert  persists  as  long  an  the  exp-ineion.  The 
effect  of  caffeine  citrate  is  twofold  :  Dm'ing  the  first  stage 
of  its  action  there  is  a  fail  of  general  blocMl-pressm-e,  and 
constriction  of  the  renal  vessels :  during  the  second  stage, 
as 
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the  blood -pressui-e  returns  to  its  normal  height,  and  the 
kidney  undergoes  great  expansion.  The  last  stage  persists 
much  longer  than  the  first. 

The  objections  to  the  use  of  caffeine  as  a  diuretic  are 
many.  It  sometimes  acia  as  a  purgative  11$  wqU  as  a  diu- 
retic. Then,  again,  although  at  iirst  it  produces  copious 
diuresis,  tolerance  Is  soon  establishud  and  it  loses  its  diu- 
retic power.  Moreover  it  is  a  powerful  cardinc  stimulant, 
and,  in  many  people,  exerts  a  very  marked  excitant-action 
on  the  central  nervous  system.  Lastly,  and  Jis  a  minor 
disqualification,  it  sometimes  sets  up  considerable  smart- 
ing in  the  penis,  and  produces  a  mild  form  of  urethritis. 

There  is  i-eason  to  suppose  that  caffeine  checks  organic 
combustion  and  tissue-waste,  although  the  evidence  as  to 
its  influence  ou  the  elimination  of  urea  ia  uot  conclusive. 

Cadeine  probably  acts  as  a  local  amfstfaetic,  in  mucli  the 
Bame  way  as  dot^s  cf)caiue. 

AujBS  AJfD  Uses.  —The  dose  of  caffeine  is  from  ono  to 
five  grains;  of  the  citrate,  fix>m  two  to  ten  grains.  Many 
patients  experience  difTiculty  iu  taking  the  larger  doses. 

Tea  and  coffee,  in  general  action,  are  allied  to  Matd  or 
Paraguay  tea,  cacao,  and  guarana. 

A  slight  modification  in  the  chemical  composition  of 
CJiffeine  materially  alters  its  physiological  action.  Tn  many 
cases  caffnine  (tri -methyl- xanthine),  while  acting  admirably 
M  a  diuretic,  over-stimulates  the  nervous  system,  and  pro- 
duces sleeplessness.  Theobromine  <di-methyl-xa,nthine), 
while  acting  equally  well  on  the  kidneys,  has  none  of  these 
disiulvantages.  It  is  said  to  be  five  times  as  active  a  diu- 
retic as  caffeine,  but  the  objection  to  its  use  is  that  it  is  in- 
fr^lubln  in  water.  A  substance  containing  from  forty-four- 
to  forty-eight  (jer  cent,  of  theobromine  in  combination 
with  hydrate  and  salicylate  of  sodium,  and  called  "diu- 
n'tin,"  has  been  obtained,  which  is  s:ud  to  have  no  action 
on  tlio  heart,  but  to  be  capable  of  inducing  a  copious  How 
of  urine  so  long  as  there  is  any  healthy  or  comparatively 
hMlthy  tissuo  tor  it  to  act  on. 


CAFFKIN'E — COSIUM 


The  chief  clinical  use  of  citrate  of  caffoino,  apart  from 
its  action  as  a  diurfitic,  is  in  the  tfcattiient  of  iieadaclie  and 
megrim.  Care  must  be  taken  to  distinguish  between  the 
official  citrate  of  caffeine,  and  the  popular  "  eifervescent 
citrate  of  caffeine  "  which  containn  a  grain  in  tlie  drachm. 
Serious  symptoms  have  resulted  from  telling  a  patient  to 
take  "  a  drachm  of  citrate  of  caffeine,"  when  the  efferves- 
cent salt  was  intended,  the  dose  of  which  is  a  drachm  or 
more,  while  the  dose  of  the  official  salt  is  from  one  to  five 
grains. 

[Preparations. — Caffeioa  Citrata ;  Caffeina  Citrata 
Efferveacons.] 

CONIUM 

By  conium  w©  mean  the  fruit,  fresh  leaves,  and  young 
branches  of  Conintn  tnncntatHin,  the  common,  greater  or 
spotted  hemlock,  an  indigenous  plant  growing  wild  in  al- 
most every  climate,  and  found  in  abundance  in  hedgerows 
and  waate-places.  The  root  is  fusiform,  like  tiie  parsnip; 
the  stem  is  from  two  to  five  feet  high,  herbaceous,  erect, 
round,  hollow,  much  branched,  polished,  and  variegated 
with  spots  and  streaks  of  a  reddish-bi-own  color.  The 
leaves  resemble  those  of  the  common  parsley. 

The  word  conmm  is  derived  from  «(»»'oc=a  cone  or  top, 
and  is  probably  used  figuratively  in  reference  to  the  giddi- 
ne!58  which  preparations  of  the  plant  induce  when  taken 
internally. 

The  root  is  the  least  active  portion,  and,  when  gathered 
at  certain  seasons  of  the  year,  is  almost  inert.  Both  the 
leaves  and  the  fruit  have  a  strong,  heavy  odor,  which  Is 
developed  by  the  action  of  an  alkali,  and  resembles  the 
odor  of  mice  or  the  urine  of  cats. 

AcnvB  PitiNciPLBS.  — Conrine,  Conine,  or  Conia  is  a 
liquid  alkaloid,  colorless  when  pure,  and  having  a  powerful 
odor  of  mice.  This  odor  is  characteristic,  and  may  bo  de- 
tected in  a  solution  containing  not  more  than  one  fifty- 
thousandth  part  of  the  alkaloid.     Couiino  is  soluble  in  cthor 
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and  in.  alcohol,  and  iJightly  soluble  iu  water.  It  leaves  a 
greasy  stain  on  paper,  which  di^iiipL^rs  on  wamimg.  It 
forms  salts  with  acids,  which  are  odorless,  but  on  neutral- 
iziug  the  acid  with  an  alkali  tho  smell  at  once  becomes 
apparent.  The  vapor  of  the  alkaloid  is  inflantmable,  and 
bums  with  a  yellow  flame,  giving  off  a  gi'eat  deal  of  smoke. 

M6th!/l<oniiru}  or  Methyl-conia.— This  alkaloid  exists  in 
cxtniuin  in  variable  (juanbitius,  and  is  often  a  large  ingre- 
dient iu  commercial  coiiiiue  I'ustiibly  it  is  a  deGoin]jo- 
Bition-product-  Coniiiie  is  represeatod  by  the  formula 
O.HuN,  while  methylconine  is  C',H„N. 

Conhydrin  or  Condiiu.— This  in  a  solid  alkaloid,  anc 
much  less  at^tive  than  coniine. 

Conic  Acid  is  also  present,  but  presents  no  points  of 
iatereet. 

A  volatile  oil  is  also  found,  which  is  not  poisonous. 

Actios.— Coniuin  is  a  most  active  poison,  being,  accord- 
ing to  some,  only  second  in  activity  to  hydrocyanic  acid. 
The  effects  are  due  to  the  coniine  and  raethyl-coniine  it 
contains.  These  active  principles  being  volatile  and  liabla 
to  decomposition,  the  activity  of  different  pi-epamtinus  of 
the  plant  is  in  the  highest  degree  unceilain.  Probably  tho 
succus  is  the  most  reliable.  The  quantitative  relation  of 
the  two  alkaloids  varies  much.  Their  actions  are  similar, 
though  not  identical,  methyl-coniine  exerting  a  special  in- 
fluence on  tho  spinal  cord,  and  causing  paralysis  of  reflex 
action. 

The  action  of  conium  on  mantind  on  the  lower  animals 
is,  in  the  main,  the  same,  although  some  herbivora 
—such  ati  goats,  sheep,  and  horses- eat  the  leavel  with 
Lmpuuity. 

A  good  idcA  of  the  general  action  of  cooium  may  be 
gathi.Te«l  from  tho  atxount  of  the  death  of  Socrates,  as  glveo.^ 
by  his  friend  and  disciple,  Plato.     Christison,  tt  is  truei 
maintained  thai  the  plant  actually   employed  was  no^ 
conium,  but  a  clo.ielyalIied  spt^cics ;  but  the  doscription  ia^ 
sufficiently  accurate  for  all  practical  purposes. 


coN-itrii 
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The  chief  action  of  the  dmg  is  on  tho  motor-nerves,  and 
especially  on  the  motoTextremities  of  these  nei-veg.  It  can 
be  shown  experimentally  that  it  is  not  duo  to  any  action 
on  tho  muscles  themselves,  for  they  contract  to  galvanic 
stimuli,  applied  locally,  just  as  freely  as  muBcles  which 
have  not  been  subjected  to  the  action  of  the  drug.  The 
paralysit)  is  not  duo  to  tlie  action  of  tho  drug  on  the  cord, 
for  when  one  log  is  protected  by  ligature  of  the  artery  and 
vein,  and  the  poison  is  injected,  there  is  no  paralysis  in  the 
protected  limb,  although  the  drug  has  full  a<x;ess  to  the 
cord.  The  reason  for  supposing  that  the  drug  acta  chiefly 
on  the  peripheral  extremity  of  the  nerve  is,  that  if  the 
vessels  ai-e  ligatured  and  the  leg  then  cut  off,  leaving  it  at- 
tached only  by  the  motor-nerve,  the  paralysis  ensues  more 
quickly  in  thw  unsevt-iiHl  limb  than  in  its  fellow,  although 
tho  main  trunk  of  the  nervo  is,  in  each  case,  equally  ex- 
posed to  the  action  of  the  poison.  We  know  that  the 
sensory- nerves  are  not  paralyzed,  for  if  one  limb  is  pro- 
tected from  tho  actiou  of  the  poison  by  hgature  of  tho 
vessels,  irritation  of  the  paralyzed  hmh  induces  movements 
in  the  leg  wliich  is  not  prott>cted.  The  brain  is  clearly  not 
affected,  or  at  all  events  only  in  a  secondary  degree,  for 
fiensibility — tho  case  of  Socrates  to  wit— remains  unaffected 
to  the  last.  Death  ensues  from  paralysis  of  the  respiratory 
muscles. 

In  cases  of  poisoning  by  conium,  the  pupils  are  dilated, 
and  there  is  usually  ptosis,  due  to  paralysis  of  the  third 
nerve.  The  dilatation  of  the  pupil  is  also  the  result  of 
pai-alyais  of  this  nerve,  and  is  not  due  to  etiraulation  of 
the  sympathetic.  The  involuntary  muHcles  are  not  af- 
fe*'ted,  for  peristaltic  movements  of  the  intestines  are  ' 
observed  post  mortem.  There  is  no  direct  effect  on  the 
heart,  for  although  its(x>n  ceases  beating  in  cases  of  poi- 
soning by  this  drug,  its  nfri.\on  can  be  maiutained  by  keep- 
ing up  artilicial  respiration. 

Coniine  is  a  very  active,  poisonous  alkaloid,  which  pro- 
duces marked  jmralytic  and  less  obvious  spasmodic  symp- 
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toms.  The  former  eymptom  dejK-iiclg  principally  on  ii 
action  upon  tlie  peripheral  terminations  of  thu  motor- 
nerves,  but  the  causation  of  the  latter  elTect  ia  not  kno^vn. 
Coniine  does  not  directly  influence  the  functions  of  sensory- 
nervGfl,  striped  niuflcles,  or  the  heart.  Considerable  diCTer- 
euces  are  met  with,  both  in  the  nature  of  the  action  and  in 
the  lethal  activity  of  various  samples  of  the  drug. 

TnERAPKUTlcs. — Large  dosas  of  coniuin  are  useful  in 
acute  mania,  tetanus,  and  chorea.  The  succ-us  should  be 
given  in  doses  of  from  one  to  four  drachma  three  times  a 
day.  The  dose  may  be  rapidly  increased,  and  even  young 
children  will,  after  a  few  dayH,  take  six  drachms  hourly 
without  the  production  of  untoward  symptoms. 

Coiiiuin  is  closely  allied  in  pliysiological  action  to  curare. 

fpREiw  RATIONS. — Elxtractum  Conii ;  Extractum  Conii 
Fluid  um.] 

RESINS  AND   GUM-RESINS: 
ASBAFaCTIDA-AMMONlAOUM— MYRRH— UUAIACUM— ETC. 

lu  connection  with  this  subject  it  is  necessary  to  explain 
the  meaning  of  one  or  two  terms  in  common  u.se  : 

Resins  are  brittle,  amoi-phous  solids;  exudations  fi-om 
trees.  They  are  characterized  i>y  being  insoUible  in  water, 
soluble  ill  spirit,  and  by  softening  or  melting  when  heated, 
and  solidifjing  again  on  cooling.  They  are  oxidized  ter- 
penes,  and  consist  of  an  acid  or  mixturo  of  acids.  They 
dissolve  in  alkalies,  forming  a  kind  of  soap.  They  may  be 
obtained  from  oleo-resins,  such  aa  turpentine,  hy  simple 
distillation,  the  volatile  oil  passing  over  and  the  resin 
remaining  beliind  ;  or  they  niay  be  obtained,  as  in  the  case 
of  guaiacura  resin,  simply  hy  healing  the  part  of  the  plant 
in  which  they  are  containi.'il.  The  best  uxamjjles  of  resins 
are  those  of  jahip,  podophyllum,  wsmmouy,  and  guaiacum. 

Outn-resins  are  natural  mixtui-ce  of  gum  and  reaJn. 
When  ruhlx^l  with  water,  the  giinmiy  matter  dis!it)lve8, 
and  tlio  resiu  is  suspended  so  as  to  form  on  emulsion. 
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The  best  examples  of  gum -resins  are  assafectida,  ammonia^ 
cutii,  myrrh,  aiid  gjilh:iiitirn. 

Assaftetida  is  Jerivetl  from  the  root  of  Ferula  fcttida, 
gi-owiug  in  AfghanisUin.  lb  is  roiniKX^ed  of  guni-resin, 
05  per  cent.;  giim,  25  per  cent.,  and  about  4  per  cent,  of 
a  volatilo  oil  which  contains  sulphur,  with  saline  mattera. 

Ammoniacum  is  an  exudation  from  the  stem  of  Doi-ema 
Am  maniac  urn,  a  native  of  Persia  and  the  Punjali.  It  is 
con)pt>sed  of  resiu,  70  per  conl.;  gurn,  30  (Kir  cent.,  and  a 
volatile  oil.  4  percent.,  with  saline  matters.  The  oil  does 
not  contain  sulphur. 

Myrrh  exudes  f  rtun  the  stem  of  Commiphora  Myrrha,  a 
native  of  Arabia  and  Abyssinia. 

Myrrh  is  composed  of  i-osin,  4-1  per  cent, ;  gum  or  arahin, 
40  per  cent.;  volatile  oil,  4  i)er  cent.,  with  more  or  less 
water  and  salts.  The  resin  is  known  as  mjrrhin,  a  sub- 
stance which,  by  keepinf<,  becomes  converted  into  myrrhic 
acid.  It  is  largely  used  as  a  local  astringent  for  the  mouth 
and  gums,  and  is  also  useful  as  an  emmenagogue ;  hut  is 
infeiior,  in  this  respect,  to  pcriuangauato  of  potassium. 

Guaiacum,  a  greenish ,  or  reddish-brown,  transparent, 
brittle,  aromatic  resin,  is  obtained  from  the  heart-wood 
of  Otiaiaeu7tt  officinale  or  lignum  vitfe.  native  in  Jamaica. 
Guaiacum  resin  contains  no  gum,  and  is  composed  chiefly 
of  resinous  acids. 

These  drugs,  especially  the  first  three,  have  a  somewhat 
similar  action ;  but  assafcetida,  probably  from  the  fact  that 
its  oil  contains  sulphur,  is  much  the  moat  powerful.  They 
are  all  stimulants,  and  induce  a  condition  of  general  exhila- 
ration often  accompanied  by  headache  and  giddiness.  They 
are  antispasmodice,  and  stimulate  the  walls  of  the  stom* 
ach  and  inteetines,  expelling  flatus.  They  also  increase' 
the  secretion  of  the  inucouu  membrane  of  the  iutv^tines, 
and  are  mild  purgatives,  the  motions  being  offensive  in 
odor.  In  lai^edoses,  they  excite  nausea  and  vomiting,  and 
also  act  as  expectorants. 

With  the  exception  of  guaiacum,  they  belong  to  the  class 
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which,  {or  the  wuit  of  a  better  name,  we  call  "  antiepas- 
moilics."  Schmiodcberg  groups  them  together  under  tho 
head  of  "iUsmelhng  substances  which  act  as  neurotics."' 
He  points  out  tJiat  many  vej^eUiblo  substances,  of  disagroe- 
able  odor,  are  employed  with  much  success  when  there  U  a 
general  increase  of  sensory  and  motor  sensitiveness.  As 
they  contain  no  peciiliar  active  principle,  it  is  probable 
that  their  virtues  aro  attributable  to  their  odor,  aud  Uiat 
the  action  is  i-eflex  in  character.     Wood  says: 

"  In  certain  conditions  of  the  nervous  system — oondj- 
tionii  associated  mth  weakness  rather  than  with  simple 
depression— the  nerve-centres  appear  to  be  more  susceptihlo 

than  in  normal  to  ^xUTiial  impressions,  a»  well  us  to  those 
impulses  which  originato  in  the  cerebral  centres  thems«lve8 
and  are  coDuect«d  with  the  emotions.    As  a  result  oC  tliis 
state,  various  symptoms  uiiso  of  trifling  import,  but  often 
apparently  severe,  aud  always  anuoyiug.    Such  symptoms 
in  their  mildest  form  constitute  the  state  of  unrest  known 
as  'nervousness';  in  their  severor  type  they  may  rise  in 
intensity  up  to  tho  wildest  cou^iilsious  of  hysteria.     It  is 
in  this  class  of  affections  that  tho  so  called  antispasmodics 
are  useful.     As  the  condition  which  they  relitn-e  is  nearly 
always  associated  with  weakness,  they  ai-o  of  teu  spi>l!en  of 
as  '  nerve-stimulants. '    In  regard  to  most  of  thorn  there  is 
but  little  evidence  of  th«r  power  or  fimctional  activity 
when  administered  to  hralthy  individuals.    Some  of  ihera 
act  very  slightly  upon  the  circulation  when  given  in  very 
lai^e  doses,  ami  a  fevv  when  administered  as  freely  as  poa- 
sible  induce  slight  cerebral  symptoms,  such  as  vertigo. 
As  any  theory  of  the  method  in  which  the  hysterical  cor 
Tulsion  originates — of  its  immediate  causes  and  the  mech- 
anism of  its  production — would,  with  our  pivsent  knowl- 
edge, be  at  the  host  hut  au  iugeuious  spiwuLation,  the  safest 
plan  in  regard  to  the  action  of  drugs  belonging  to  tho  class 
now  uudcr  consideration  is  to  accept  the  tearhings  of  clini- 
cal eiporience  as  to  facts,  and  to  avoid  tlieorizing  as  to  the, 
way  in  which  the  results  are  brought  about." 
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Other  members  of  the  group  are  musk,  castor,  voloriaDf 
and  amber. 

Giiaiacum  is  pi-obably  the  active  ingredient  ia  the 
"Chelsea  Peneiouer,"  which  for  many  yvars  has  held  a 
high  reputation  atnongat  uld  soldiers  for  tho  relief  of  rheu- 
matiflni.    There  are  two  formulas  for  the  preparation: 


Powdered  Guaiacum, 
Powdered  Kliiiharb, 
Bitiirtrate  t'f  Potassium, 
Sublimed  Sulphur, 
Powdered  Nutmeg, 
Honey, 


S  j.  [Avoirdupois] 

V- 

Isa. 
lib. 


To  be  mixed  thoroughly.     Two  large  tablespoonfuls  to 
be  taken  night  and  morning. 

The  other  formula  is  : 


Powdered  Guaiacum, 
Powdei-ed  Mustard, 
SubliineiJ  Sulphur, 
Powdei-od  liliubarb, 
Nitrate  of  Pota.ssium, 


3  J88.  [Av.] 

gr.  xlv. 

gr.  slv. 


Mix  thoroughly.  A  teaspoonful  of  the  powder  maybe 
taken  in  milk  at  bedtime,  or  sutHcieut  honey,  treacle,  or 
glycerin  may  he  added  to  form  an  electuary,  and  of  this  a 
teaspoonful  may  be  taken. 

Guaiacum  lias  a  special  and  distinctive  action,  and  Is  now 
largely  eniploywl  ha  a  laxativu  or  purgative.  In  mo»t  of 
the  tc-xt-bouks  on  materia  modica  wc  are  told  that  guaia^ 
cum  resin  iu;ts  iis  "a  stimulant,  diaphoretic,  and  diuretic." 
I  cannot  find  that  there  is  much  evidence  hi  support  of  this 
view.  .  Wood  seems  to  be  of  tho  same  opuiiou,  for  ho  says: 
*'Ouaiaaim  is  believed  by  some  to  act  as  a  diaphoretic, 
and  to  do  good  by  iiici'easing  the  elimination  of  the  skin  ; 
but  a8  I  have  not  been  able  to  obtain,  either  from  medicKl 
literature  or  from  the  exhibition  of  the  medicine,  any  dis- 
tinctive proof  of  its  having  any  such  action  to  any  marked 
extent,  1  have  preferred  to  consider  the  drug  as  an  altera- 
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tive,"     Schniiedeberg,   curiously   enough,    deals    vrith 
under  the  head  of  "Drugs  and  prt'paralions  used  for 
sorts  of  purposes,  but  now  mostly  antiquuted  and  oh 
lete."    I  am  iucliucd  to  tbiuk  tbitt  its  main  action  is  as 
a  laxative  or  purgativt>,  and  this  view  ia  evidently  shared 
by  Phillips,  who,  iu  hiswell-known  workonthe"  Vegftabl 
Kingdom,"  states  that  in  large  dosca  it  produces  **drv^u»s 
ill  the  mouth,  burning  iu  the  throat,  a  sensation  of  heat  in 
the  stomach,  loss  of  appetite,  heartburn,  flatulence,  nausea, 
Toniiting,  aud  purging." 

My  attention  was  drawn  to  the  subject"  some  years  ago 
by  casually  pi-escribing,  for  a  man  suffering  from  rht'Uina- 
tisin,  some  guaiacuui  lozenges  made  up  with  black-currant 
paste.  He  continur-d  taking  them  long  after  the  piiiiis  had 
ceased,  and  his  explanation  was  that  they  did  him  gjood  by 
acting  on  the  liver  and  bowel.  He  said  that  one  or  two  of 
the  lozpugee,  taken  in  the  morning  liefore  breakfast,  act<Nl 
promptly  and  without  inconvenience.  I  ordered  the  loz- 
enges for  others  of  my  patients  suffering  from  constipation 
and,  what  is  conveniently  called,  *'  biliousness,"  and  tho 
result  was  equally  satisfactory.  Tho  lozenges  not  beiiiff 
available  for  hospital  use,  I  liad  a  confection  prepai'od,  con  ■ 
taining  ten  grains  of  guaiac-resin  to  a  dnichm  of  honey. 
This  was  curiously  popular  with  tho  patients,  and  for  the 
last  two  years  I  have  used  it  extensively,  not  only  as  a 
purgative,  but  iu  the  treatment  of  chronic  rlieumatism, 
sciatica,  tonsiUitis,  dysmonorrhooa,  and  allied  affections, 
Tho  confection  is  unpleasant,  but  is  appreciated  by  pa- 
tients. At  firwtlgave  it  in  drachm  doses  once  a  day,  but 
they  wore  not  satisfied  with  this,  and  I  had  to  increase  the 
doso  to  two  drachms  three  times  a  day.  In  this  giiantity 
it  seems  callable  of  producing  the  maximum  of  incoa- 
Tenienceand  discomfort,  and  gives  unlimited  satisfaction. 
TTie  purgative  effect  is  vvrf  pronounced,  and  in  one  case 
the  patient  had  fifty-six  evacuations  in  the  week.  In  an< 
other  case  it  produced  a  well-marked  rash,  covering  the 
arms  and  legs  with  an  eruption  wltich  forcibly  reminded 
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ooe  of  copaiba.  That  this  rasli  is  rare  may  bo  gathered 
from  tlio  fact  that  my  coUoag-uo,  Dr.  C.  T.  Fox,  had  aeea 
only  one  similar  instance.  It  was  accompauiod  by  iutense 
itching,  which  disappeai-ed  on  discontinuing  the  drug. 
Guaiftcuiii  not  infruquoiitly  gives  rise  to  a  burning  sensiri- 
tion  ill  tbo  throat,  and  to  obviate  this  I  pfL-scriUid  tuu 
grains  of  the  resin  in  half  an  ounce  of  extract  of  malt, 
which  answerwl  admirably.  Thi.s  method  of  treatment 
is,  perhaps,  simply  a  i-etm-n  to  the  old-fashioned  "Chi:isoa 
Pensioner,"  but  it  is  interesting  nevertheless.  I  am  sure 
that  a  trial  of  guaiacuni  ri>sin,  a.s  a  laxative  or  purgative 
(according  to  the  doseeniployed),  will  he  found  satisfactory. 
It  is  probable  that  if  the  drug  were  triturated  with  cream 
of  tartar,  sugar  of  milk,  or  Bome  other  equally  inert  eub- 
stauce,  its  efficacy  would  be  increased,  and  it  would  pro- 
duce the  desired  effect  in  smaller  doses. 

By  the  destructive  diwtilLation  of  guaiacum  we  get  guai- 
acol,  a  substance  contained  in  beech-wood  creasote  to  the 
extent  of  from  sixty-  to  ninety-per  cent.  It  is  a  methyl 
ether  of  protocatechin,  and,  when  pure,  is  a  colorless,  oily 
fluid,  only  slightly  soluble  in  water,  but  Boluble  in  alcohol, 
ether,  glycerin,  fats,  and  oils.  Its  taste  and  odor  resemble 
those  of  creasote,  but  it  is  more  agreeable  to  take.  Of  late 
years  it  has  been  largely  employed  iu  the  treatment  of 
phthisis,  and  is  said  to  oit-rt  a  turutivu  iuUuL-ucu  on  tul)er- 
cular  lesions  in  the  lungg  by  promoting  sclerotic  changes. 
It  diminishes  tlie  expec^turatiou,  lessens  its  purulence,  and  re- 
moves It&  fu^tid  odor.  The  following  formula  may  be  usod : 

Guaiacol,  3  i. 

Compouud  Tiucturo  of  Ocutian,    3  ij. 
Tincture  of  Orauge,  sij. 

Braudy,  I  ij. 

Malaga  Wine,  to  Sx. 

Two  teaspoonfuls  to  be  given  in  a  tumborful  of  cold 
water,  tliree  times  a  day,  after  meals.  The  dose  may  be 
gradually  increa.sed. 

Another  mode  of  administration  is  to  dissolve  it  in  gly- 
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cerin  and  then  mix  it  with  rum.  Qood  resalts  have  "been 
obtaiin?d  by  saturating  the  system  with  the  drug,  aiiU,  with 
this  view,  it  ih  often  given  hypodeiTnirally.  Biirney  Too 
speaks  highly  of  capsules  containing  ono  and  a  half  niininiB 
of  Ki'ttiacol,  a  quarter-grain  of  iodoform,  and  three  nitn- 
ims  of  coj-liver  oil  ;  one  or  two  being  given  twice  or  three 
times  a  day,  after  moals.  Foxwell's  observations  would 
indicate  the  desirabiUty  of  increasing  the  dose  of  iodoform. 
Tho  vapor  of  guai.icol  might  be  usud  with  advuatage  for 
Improguatiug  tho  air  of  a  room  in  which  a  patient  lives  or 
sleeps.    The  following  formula  is  suggested  : 


Guaiacol, 

Menthol, 
Thymol, 

Camphor,  fill 

Oil  of  CanDella, 
Alcohol,  to 


3i. 


3ss. 
git.  x. 


A  teaspoonfiJ  ehould  he  placetl  in  a  small  metal  vessel 
filled  with  water,  and  be  allowed  to  evaporate  slowly  over 
a  spirit-lamp. 

Carbonate  of  guaiacol,  in  doses  of  fifteen  grains,  is  fre- 
quently prewcribi^d,  both  in  phtliLHis  and  in  typhoid.  It 
is  a  white  powder,  insoluble  in  water,  but  soluble  in  alco- 
hoL  It  may  be  conveniently  given  in  port  wine,  and  in 
daily  doees  of  forty-tive  grains.  I  tiavu  soeu  good  effects 
from  it  in  advanced  phthieJe. 

Benzoate  of  guaiacol,  under  tho  name  of  **benz<)sol,*'  is 
recommended  as  a  substitute  forcreajiote,  and  is  commonly 
given  in  five-grain  doaee. 

Oil  of  amber,  which  is  cloeely  allied  bo  the  other  mem- 
bei-B  of  this  group,  is  an  excellent  remedy  for  uncompli- 
cated wljooping-cough.  It  may  be  given  internally,  and, 
also  rubbed  freely  on  tho  back  and  chest. 

[PttBrAUATiONS,— Emulsum  As«afa,'tidaj,4  percent.;  Pil- 
ulfo  Assafcetidw,  3  gr.;  Pikilie  Aloea  et  Assafaetidae,  l^gr.; 
Tinctura  AsAafcetidse,  20  per  cent. 
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Emplastrum  Ammoniaci  cum  Hydrargyro,  73  per  cent. ; 
£mulsuru  Ammoniaci,  4  ]>cr  cent. 

Filulao  Aloes  et  Myrrhje,  1  gr.;  Tinctura  Myirhae,  20 
percent.;  Tinctura  Aloes  etMyrrhse,  10  per  cent.;  Mistura 
Feni  Composita,  1.*  per  cent. 

Tinctura  Ouaiaci,  20  per  ceat;  Tinctura  Guaiaci  Aranao- 
niata,  £0  per  cent.;  PiluUe  Antimonii  Composita.] 


CINCHONA  AND  ITS  ALKALOIDS 

The  preciBe  period  and  manner  of  the  discovery  of  the 
therapi'utical  pi-opcrtiua  of  cinchona  bark  aro  envelopet!  in 
obscurity.  Some  think  that  tho  Indians  of  South  America 
knew  all  about  it  before  the  arrival  of  theSpanianls,  whilst 
otliL'rs  atlirni  that  tho  Spauiardd  iuvt!»tigatcd  the  mutter 
and  told  the  natives. 

Tho  bark  was  brought  to  Spain  in  1632,  hut  was  not 
employt:d  medicinally  uritil  iQ'Mi.  It  in  usually  stated  that 
we  aro  indebted  to  the  CountoBS  of  Ciuchon,  wifo  of  Count 
Oinchon  Don  Oeranino  Fernandez  de  Cabrera  Bobadella 
J.  Meudoza,  for  the  introduction  of  the  drug,  which  was 
originally  known  as  "Cinchona  Bark,"  or  "  The  Countess* 
Powder."  '  Some  ten  years  later  it  was  carried  by  the 
Jesuits  to  Rome  ;  one  of  the  most  active  members  of  the 
order  in  ptoniotiiig  its  distribution  and  use  being  Cardinal 
de  Lugo.  From  this  circumstance  it  acquired  the  names  of 
"Jesuit's  Bark,"  and  "  Pulvis  [«minentiftsimi]  Car<linal[is] 
de  Lugo.''  In  course  of  time  it  fell  into  disuse,  but  was 
again  brought  iuto  vogue  by  Sir  Robert  Talbor,  the  pby- 
Riciau  to  Charles  II.,  who  acquired  a  great  reputation 
for  the  cure  of  ague  by  a  secret  remedy.  Tho  secret  was 
puit^hased  for  a  largo  sura,  on  Talbor's  death,  by  Louis 
XIV.,  and  turned  out  to  be  the  cinchona  bark. 

The  different  speeiei}  of  CinckoiM  are  natives  of  the 

■  [PuoifCiiftOH  FlVokiobr,  of  StntHbuig.  in  "Tho  Ciochoiui  Burkr 
Aner.  E(I..  I8M.  p.  83.  sajm:  AnadeOsorio,  vriflowof  Don  Ltiisdc  V«liuco. 
»od  wife  of  Don  I>1lU()i>  (tproninio  F«rnand«x  de  Cahrf-nt  y  BoBbadiUft, 
of  Madrid.  tiiB  foorthCouatof  CinchoD.Btid  Viceroy  of  Pom.] 
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phate  into  a,  bisulpliato,  which  is  much  more  solublo  iu  water 
than  tho  common  sulphate  [1:10].  In  the  United  States 
the  bisulphate  is  ahnost  universally  employixl.  Sohitions 
of  quiniuo  present  au  appcarauco  which  is  known  techiii- 
cally  as  "  fluorescence" — a  peculiar  sheen  or  shining  ap- 
iwamnce  on  the  surface  of  tlie  liquid,  which  is  readily 
i-ccoguizftd.  This  fluorescence  is  not  confined  to  salts  of 
quinine,  but  is  presented  hy  solutions  of  gelsemine. 

flydrnchlornte  of  Quinine  respmbles  the  sulphate  in 
general  ajipeai-aiice  ;  hut  the  crystals  are  somewhat  larger. 
They  are  more  soluble  in  water,  dissolving  in  the  propor- 
tion <»f  one  in  twenty  four. 

Stilphafe  of  Cinchouine  in  in  the  form  of  hard,  colorless, 
prismatic  crystals  which  hare  a  vitreous  appearance.  It  is 
soluble  in  water,  but  the  solutions  with  acid  are  Jiot  fluo- 
rescent. Cinchoniuo  salts  aro  cheap,  but  their  nauseous 
taste  is  objectionable. 

Sulphate  of  GincJtonidine  ia  in  colorless,  silky  crystals, 
solublo  in  water. 

The  other  alkaloids  of  cinchona  are  of  comparatively  little 
importance.  The  acids  obtained  from  the  bark  are  quinic 
acid,  and  quino-tfiunic  acid  ;  the  latter  (liffcriiig  from  com- 
mon tannin  only  in  a  few  iinim{>o)'tm)t  chemical  reactions. 

The  Action  of  cinchona  is,  for  all  practical  pur|)09es, 
that  of  the  alkaloids  it  contains,  and  of  these  alkaloids 
quinine  may  bo  taken  as  the  type.    The  pharmacological 
action  of  this  alkaloid  has  been  pretty  fully  worked  out,' 
and  may  be  summed  up  very  briefly  : 

It  is  fatal  to  the  lowest  forms  of  animal  and  vegetable 
life — a  fact  which  explains  its  power  of  retarding,  prevent- 
ling,  and  arresting  putrefaction. 

I  it  checks  orarresta  fermentation;  ia  a  powerful  anti- 
septic, and  even  dilute  solutions  will  pre8er\-e  meat,  milk, 
butter,  and  other  articles  of  food. 

It,  lessons  protoplasmic  and  amoeboid  movements,  and 
checks  the  migration  of  white  blood-corpuscles  from  the 
vessels.    It  also  causes  contraction  of  the  spleen. 
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Small  do3«s  improve  iiie  appetite  ;  but  large  doses  chect 
digestion  and,  uot  iufi-cqucntly,  cause  loss  of  appetite,  aJid 
nuiy  even  give  rise  to  nausea  and  vomiting. 

Saiall  doses  increase  the  force  of  tlio  circulation  ;  bul 
birge  doses  weakeu  the  heart's  action,  chiofly  fi-om  an 
influence  on  the  motor  ganglia,  and,  perhaps,  in  a  minor 
degree,  from  all  action  on  the  numcular  substance.  Large 
doses  diminish  blood-prCMSure,  partly  by  paralyzing  the  ac- 
tion of  the  heart,  and  paiily  by  paralyzing  tho  va*«-motor 
centra. 

Hiimll  do8f^  act  as  a  stimulant  of  the  nervous  syRtcin. 
Lai-ge  doses  diminish  reflux  action  by  stimulatiu^  Setsche- 
now's  centre.  The  sensory  and  motor  nerves  are  affected 
only  when  the  dnig  is  applied  Iwally. 

It  lowers  the  temperature  and  acts  as  an  outiperiodic  in 
malarial  diseases.  It  induces  this  effect  by  checking  oxi- 
dation. Moderate  doses  distinctly  diminish  tissue-change,' 
and  lessen  the  amount  of  nitrogen  and  of  sulphates  in  the 
blood. 

In  the  process  of  excretion  it  stimulates  the  gonito- 
urinai'y  tract,  and  may  exceptionally  produce  irritability 
of  the  bladder  and  urethra. 

It  is  often  said  that  quinine  is  an  ecboHc  and  capable 
of  producing  abortion.  I  must  have  given  it  hundre^is  of 
times,  in  fairly  large  doses,  to  pregnant  women  suffering 
from  neuralgia,  and  I  liave  never  known  it  to  exert  any 
action  on  tbe  uterus.' 

When  quinine  is  given  internally,  in  large  doses,  a  series 
of  symptoms  is  produced  to  which  we  apply  the  tenn  "ciii. 
chonism,"  or  "quininism."  These  dosea  affect  the  sight 
and  hearing  ;  excite  subjtvtive  noises  in  the  oars  (as  of  Ih-1  Is 
ringing),  and  occasionally  produce  deafness  which  may  lie 
permanent,  but  is  u»ually  temporary  and  lasts  only  a  few 

'  (Formerly,  n-lth  quin.  f^iilpli,  iit  ^'^.00  to  fT.OO  jht  ounoi-,  «rt>a  mod^ 
Ale  d(«f<s  uaed.  »lso.  to  "  divtmii-tlr  diuiiuUh  "  jtorkt-t^luinKP.] 

■ri>unni;  |»rturitton,  howev«r,  its  Mt-vuw  in  inonHwUii;  Uw  force  of 
utcriae  contnctkMU  is  occHAotully  quicv  UMfol] 


CIKOUONA:    <H;iKUfB 


853 


(lays.  Lai^  rloses  often  dim  the  sight  and  cause  tetn- 
jwrary  blindness.  Severe  frontal  headache,  with  dull, 
heavy,  tensive,  or  agonizing  pain,  may  be  experienced. 
The  face  is  flushed,  the  eyes  are  suffused,  and  the  expres- 
Bion  is  dull  and  stupid.  These  symptoms  are  due  to  the 
action  of  the  drug  on  the  brain.  Sometimes  quinine  brings 
out  a  rash  which  may  be  followed  by  desquamation. 
Some  people  are  peculiarly  susceptible  thus  to  the  action  of 
cinchona  aud  its  alkaloids. 

Quinine  diminishes  the  excretion  of  urea,  uric  acid,  crea- 
tinine, and  of  Bulphuric  and  phosphoric  adds.  It  is  elimi- 
nated chiefly  by  the  uriuL-,  and  may  iisuiiUy  be  detiHited  in 
from  two  to  five  hours  after  a  large  dose. 

Thkhapeutics. — Quinine  was  at  one  time  regained  as 
a  drug  of  primary  importance  ;  but  since  the  introduction 
of  antipyrin  aud  anfcifebrin  it  has  lost  much  of  its  former 
popularity,  and  is  now  comparatively  little  employed  [in 
Great  Britain], 

It  is  probablo  that  the  other  alkaloids  of  cinchona  have 
much  the  same  action,  differing  only  in  degree  or  intensity. 
As  regards  antipyretic  action,  the  alkaloids  are  pretty  much 
on  a  par.    They  all  possess  febrifuge  properties. 

Quinine  is  useful  in  ague.  A  rule  is  to  give  thirty  grains 
between  the  termination  of  the  first  paroixysm  and  the 
time  at  which  the  second  paroxysm  is  due.  The  best 
I^an  is  to  give  the  first  ten-grain  dose  about  the  end  of 
the  sweating  stage,  and  to  give  the  last  ten  grain  dose 
just  before  the  next  fit  is  duo.  It  is  not  a  matter  of  much 
importance  in  what  form  the  quinine  is  given ;  some 
people  take  it  as  a  powder,  others  like  it  in  pills,  whilst 
others,  again,  ditiKnlve  the  dose  in  a  Bmatl  quantity  of 
sherry.  If  it  is  not  retained  by  the  stomach  it  had  better 
be  mixed  with  four  ounces  of  beef-tea  or  gruel  and  injected 
into  the  rectum."    Ilypoderniii;  injections  of  quinine  are 

'  [But,  irvfn  M>,  It  is  apt  to  be  repugnant  to  the*  ili-ticale  twnsiUilities  of 
th«!  iivvm^  tiuinan  ivctnni,  and  to  result  in  ItiM  of  iinu*.  temper,  and 
trcatiof  111.1 
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not  very  sfttisfac-tory,  but  a  graiu  of  tho  liydrobiHimat© 
may  bu  diiisulved  in  six  minims  of  water,  of  which  the  dose 
is  frum  three  to  six  minims. 

Quiiiiuo  is  useful  in  somo  forms  of  neuralgia,  tli«  indi- 
cations for  its  uso  being  (I)  that  tbe  pain  is  supraorbital, 
(2)  that  it  is  iK^riodic,  or  (3)  that  tliere  is  a  histoiy  of  mal- 
arial disease.  Five  grains,  three  times  a.  day,  uaujUIy  afTord 
relief.  In  all  affections  due  to  or  associated  with  a  mal- 
arial taint,  it  is  a  good  plan  to  give  quinine  AmericAua 
take  very  much  larger  doses  than  do  English  peopto.' 

la  neuralgia  of  the  face,  especially  when  branches  of  the 
fifth  cranial  tuttb  are  involved,  the  addition  of  fifteen  luin- 
ims  of  tincture  of  gelsemiura  to  (?ach  dose  of  the  quinine 
mixtui-e  will  bt- found  an  advantage.  When  the  i]uinine 
is  given  in  the  fonn  of  a  piU,  a  sixtieth  of  a  graiu  of 
hydrochlorate  of  gelsemine  shuuld  be  added. 

[PitEFAic%.noN8.— Extractura  Cinchona?;  Extractum  Cin- 
clionie  Fliudum;  liifusum  Ciuchonje,  6  per  cent. ;  Tiuctura 
Cinchonie,  90  per  cent.;  Tinctuite  Oinchonse  Compoeita, 
10  por  cent. 

Cincbonidinaj  Sulphas. 

Cinchonina;  Cinchonlna'  Sulphas. 

Quiuidi«iu  Sulphas. 

Quiniua  ;  Quininu;  Bisulphas;  Quininfe  Hydrobromas  ; 
Quininw  HydrxK-hloras;  Quinina-Sulphas;  Quininae  Valeri- 
auas;  Fcrri  c-t  Quininae  Citras;  Ferri  ct  Quinina;  Citras 
Solubihsj  SynipUB  Perri,  Quinina?  et  Strychninje  Phofl> 
phatum.J 

'  [On  pa^e  897  the  autlwr  mentiona  the  conaidcmblo  asi>,  in  England. 
of  qnninin.  m  an  ingndieiit  ot  ale  and  port«r.  It  U  well-known  that  t)it'H>^ 
an  <WOaiUuei]  br  nil  clasws  of  Englinh  people,  nnd  in  Urge  iinnntitii-^t. 
If  we  are  t4>  undenitaDd  tluiC  "bal(-Bn(l-hair''u  not  only  hultalvnnd  luilf 
por1«r.  but  Ilia)'  ulso  be  linlf  kopA  aud  luilf  quassia.  It  will  l>e  evidont  timt 
Eiit(tisb  people  are  constantly  and  copiously  toldog  bitters  ot  od«  aort  or 
another,  liierofare,  asBuniing  that  tlie  action  of  bitter  drugs  irenerally 
1h,  in  K'^M  pari,  due  to  tlie  property  of  blttvrneia.  It  folUxTS  that  tli«  inH-d 
ttn  iidditional  bitter  aubHtaiireM.  sucli  a»  iiuinine,  moat  be  leas  thanamonjc 
pc«itlp  whuoe  custuiiiH  nro  ililForL-nt  in  lh)«  n«p«Ot.] 
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8ALICIN 

Soticin  ia  a  glucoside  obtained  from  the  bark  of  varioua 
species  of  willow  and  other  plants.  It  occurs  in  the  form 
of  white,  tabular,  scalj-,  or  acicular  crystals,  having  no 
odor  and  but  slightly  bitter  taste.  It  is  soluble  in  cold 
water  and  in  alcohol.  By  warming  with  sulphuric  acid,  it 
is  converted  into  glucose  or  saligeniu.  It  was  but  Uttlo 
used  iu  raodicine  until  1874,  when  Dr.  Maclaf^ii  introduced 
it  as  a  remedy  for  acute  rheumatism. 

Acnou. — Its  physiological  action  is  similar  to  that  of 
salicylic  acid  and  salicylato  of  sodium.  It  is  rapidly 
absorbed  from  the  stomach ;  but,  in  the  blood,  it  speedily 
undergoes  doconi position ;  saligonin,  salicylic  acid,  and 
unchanged  salicin  appearing  in  the  urine.  Its  elimination 
takes  place  slowly,  salicylic  acid  being  detected  in  the 
urine  sixty  bom's  after  a  single  dose  of  salicin  has  been 
token. 

Ia  the  lower  animals,  large  doses  produce  convulsions, 
fall  of  blood -pressure,  and,  finally,  stoppage  of  respiration; 
its  action  in  this  I'espect  resembling  that  of  carbolic  acid. 

In  order  to  produce  symptoms  characteristic  of  the  drug, 
it  is  necessary,  in  the  case  of  the  human  adult,  to  give  one 
large  dose  of  a  drachm  or  mor«,  or  to  administer  half  a 
drachm  hourly.  Given  less  frequently  or  in  smaller  doses, 
it  induces  little  physiological  eflfect.  The  condition  of  a 
person  under  full  medicinal  doses  of  the  drug  resembles 
that  of  a  patient  suffering  from  quininism:  The  expression 
is  dull  and  apathetic,  the  face  flushes  on  the  slightest  ex- 
citement, and  the  eyes  l>e(x«ne  suffused.  There  is  usnally 
more  or  lees  deafness,  and  sense  of  noises  in  the  ears. 
There  is  frontal  headache,  and  the  extended  hands  are 
tremulous.  Breathing  is  quickened  and  di>(>pened.  Some 
of  these  symptoms  may  ho  absent ;  but  the  dull,  heavy- 
aspect,  and  the  dusky  flush  which  quickly  spreads  uni- 
formly over  the  face,  are  always  noticeable.  With  a  larger 
ilose,  headachu  is  severe,  so  that  the  patient  buries  bis  head 
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in  the  pillow,  and  endeavors  to  avoid  ttio  light.  There  is 
marked  muscular  weakness  accorapanied  by  tremor,  and 
a  tap  on  the  shoiilder  causes  the  muscles  to  contract  so 
,  violently  and  suddenly  as  to  jerk  the  ann  hackward. 
Tingling  in  the  extremities  and  other  parts  of  the  body  is 
a  common  subject  of  complaint.  The  voice  is  thick  and 
husky,  and  the  respiration  is  so  hurried  and  deepened  as 
to  be  almost  panting. 

Salicin,  even  in  large  doses,  depresses  normal  tempera- 
ture very  slightly,  if  at  all.  The  puke  is  quickened,  and 
usually  becomes  very  weak.  It  renders  the  sweat  neutral, 
or  alkaJine,  and  this  may  occur  in  cases  of  acute  rheuma- 
tism if  the  doses  given  are  sufficiently  large. 

At  one  time  salicin  was  largely  employud  therapeutical- 
ly, not  only  in  rheumatic  fever,  but  in  chronic  rheumatism, 
ttin.silliti-s  neuralgia,  and  a  number  of  other  diseases. 

If  its  action  depends  on  its  conversion  into  salicylic  acid, 
it  is  clear  that  it  can  have  no  advantage  over  the  latter 
substance.  Dr.  Maclagan,  however,  declines  to  accept 
Senator's  views  as  to  the  fact  of  such  conversion. 

For  a  time  the  ill  effects,  which  so  frequently  followed  ad- 
ministration of  tha  artificial  salicylate  of  sodium,  induced 
many  clinical  observers  to  revert  to  the  use  of  salicin  in 
the  treatment  of  acute  rheumatism.  The  observations  of 
Professor  Charteris,  and  the  introduction  of  pure  artificial 
salicylic  acid  and  salicylate  of  sodium,  will,  in  all  proba-: 
bility,  lead  ultimately  to  the  comparative  disuse  of  saUcinj' 
although  there  will  doubtless  be  differences  of  custom  in 
this  respect  amongst  physicians,  the  teud<?ucy  being  to  use 
the  preparation  which,  in  the  hands  of  the  particular  indi- 
vidual, has  appeared  to  give  the  best  results.  Dr.  Mac- 
lagan  is  accustomed  to  give  thirty-grain  doses  of  salicin 
every  hour  for  six  hours,  then  ovory  alternate  hour  for 
twelve  or  twenty-four  hours,  when  the  pain  will  usually 
have  subsided.  He  believes  that,  to  do  any  good,  it  is 
neoessarj'  to  get  a  large  quantity  of  the  drug  rapidly  into 
tbo  system. 
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Salicin  is  of  some  value  in  malarial  diseases,  but  is  infe- 
rior to  quinine  in  this  respect. 

OntER  Uses. — Salicin.  salicylate  of  sodium,  and  salicylic 
acid  have  been  extensively  employed  for  preventing  tho 
fermentation  and  decomposition  of  various  articles  of  food. 
Salicylic  acid,  from  its  powerful  antiseptic  properties  aud 
slight  taste,  is  especially  adapted  for  this  purpose.  It  is 
employed  in  very  minute  quantities  for  preserving  the 
lighter  kinds  of  sherry,  British  nines  which  do  not  contain 
more  than  ten-per  cent,  of  alcohol,  German  beers,  tempe- 
rance beverages,  lime-juice,  lemon-juice,  milk,  cream,  jam, 
and  a  variety  of  articles  which,  without  the  addition  of 
some  preservative,  would  speedily  undergo  decomposition. 

In  a  case  in  which  I  was  engaged,  the  vender  wag  sum- 
moned before  a  magistrate  for  Belling  orange  wine  contain- 
ing 0.038  per  cent,  of  salicylic  acid  (equivalent  to  26.6 
grains  to  the  gallon),  and  it  was  contended  that  such  ad- 
dition Tras  injurious  to  health.  Profeeaor  Corfield,  on 
behalf  of  the  prosecution,  stated  that  the  chief  use  of 
saUcylic  acid  was  aa  an  external  application,  and  pro- 
ceeded  to  argue  that,  as  salicylic  acid  is  a  useful  applica- 
tion for  corns,  it  must  e.^crfc  an  injurious  effect  on  the 
human  organism.  He  omitted  to  state,  however,  tliat  tlie 
preparation  commonly  employed  for  removing  corns,  is  a 
one-in-eight  solution  iu  collodion,  together  with  Indian 
hemp,  and  that  there  is  a  vast  difference  between  the  action 
of  a  strong  solution,  such  as  this,  and  the  extremely  dilute 
solution  to  which  objection  was  made.  I  have  often  taken 
at  a  single  dose,  absolutely  witliout  inconvenieuce,  as  much 
salicylic  acid  as  there  is  in  half  a  gallon  of  this  orange 
wine,  and  have  not  tho  slightest  heeitation  in  saying  that, 
in  tho  proportions  in  which  they  are  respectively  present  in 
preparations  such  as  these,  alcohol  is  a  much  more  toxic 
agent  tlian  salicylic  acid.  If  I  were  to  take  three  bottles 
of  orange  wine  at  a  dose,  I  would  undoubtedly  experience 
some  inconvenience  from  the  alcohol,  but  none  troui  thu 
salicylic  acid.    The  attempt  to  prove  that  salicylic  acid  is  a 


cumulative  agent,  and  that  in  small  doms  it  exerts  an  irri 
tative  action  on  tho  bladder,  was  equally  futilo.  Tho  fad 
is  that  salicylic  acid,  iiiken  in  the  proportion  of  0.038  pei 
cent.,  even  for  months  at  a  time,  could  not  by  any  possi- 
bility  exert  a  pliysiological  action  or  produce  any  injuriom 
effect. 


IPECACUAKHA 


iffB 


Ipecacuanha  is  tho  root  of  Cephaelia  ipecocuanAo, 

tained  chiefly  from  Brazil. 

Toward  tho  end  of  the  seventeenth  century,  ipecacuanha 
obtained  in  Paris  a  ^vtiat  rf?putation  f<}r  the  cure  of  dysoa- 
tery.    A  morcliant  named  Gamier,  who  had  been  attended, 
through  long  iUnoss  by  a  physician,  as  a  mark  of  respect 
and  K''<'ititud0  made  him  acquainted  with  a  drug  obtained 
from  Brazil,  which  wan  regarded  as  an  absolute  specific  for 
dysentery.    Tho  physician,  being  old  and  disincUncd  to  try 
new  remedies,  transferred  hia  interest  in  it  to  his  nephew, 
Holvotius,  who,  not  seeing  his  way  to  making  any  money 
with  it  ou  orthodox  Hues,  decided  to  run  it  as  a  patent- 
medicine.    By  dint  of  judicious  advertising  it  caught  on, 
and  when  the  Dauphin,  sou  of  Louis  XIV.,  contnicted  the 
dititiatie,  Helvetius  sold  tho  Bucivt  of  the  cuni{K>sitiou  to  the 
Court  physicians  for  tUo  sum  of  one  thousand  louis-d'or. 
Helvetius,  having  realized  a  fortune,  beciimo  a  respectable 
member  of  the  medical  profession,  and  wrote  a  leam« 
treatise  on  tho  drug. 

Active  PniNcirij^s. — Emetine  or  Emett'a  is  a  palo-brownT 
ish,  amorphous  mass,  sparingly  soluble  in  water  and  elherp 
and  freely  soluble  in  alcohol,  chloroform,  and  dilute  acids. 
It  is  also  obtainabloin  whito  crystals,  which  turn  yellow- 
on  exposure  to  light.    It  does  not  form  any  distinctly  cry^ 
taUino  &alts.  ^ 

Cephmlic  or  Ipccaciuinhic  Acid  is  a  glucoade  allied  to 
tannic  acid. 

Ipecacuanha,  deprived  of  its  emetine,  is  now  frequently 
iis^  as  a  therapeutical  agetit.    This  has  been  found 
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much  value  in  treatment  of  dysentery,  and  has  very 
decided  advantage  over  the  ordinary  ipecacuanha,  in  not 
producing  nausea,  vomiting,  and  depression.  It  should  be 
Bpec-iatly  prepared,  and  care  stiould  be  taken  to  see  that  the 
dried,  spunt  marc  of  ipecacuanha  wino  is  not  substituted. 
It  ia  usually  prcscribod  as  the  pulvis  ipecacuaulia-  sine 
omotine. 

Actios. — The  chiftf  actions  of  ipecacuanha  am  as  an 
emetic  and  cxpectoiuut.  It  is  a  mild,  tardy,  and  gome- 
n'hat  uncertain  emetic.  Powdered  ipecacuanha  is  much 
more  efficacious  tlian  the  wine.  It  proiluces  repeated 
vomiting  unaccompanied  by  much  nausea  or  prostration. 
Nothing  positive  ia  known  as  to  its  mode  of  action;  but  it 
is  probable  that  it  acts  on  the  peripheral  termination  of  the 
pneumoKastric.  Schniiedelwrg  says:  "Nothing  ct^rtain  in 
known  about  the  origin  of  the  vomiting.  The  idea  that  it 
is  brought  about  reHexIy,  through  pe^ripheral  irritation  of 
the  centripetal  nei-ves  of  the  digestive  organs,  has  just  as 
much  to  be  said  for  it  as  the  idea  that  emetics  stimulate 
the  centrally -situated  parts,  or,  in  other  words,  the  centre 
of  vomiting." 

It  produces  an  incroaaod  secretion  from  the  bronchial 
mucous  membrane.  This  may  he  secondary  to  its  action 
as  an  emetic,  but  it  is  more  Likely  that  it  exerts  a  direct 
iafluenco.  It  haa  been  found,  in  cases  of  chronic  bron- 
chitis, to  act  admirably  as  an  expectorant  when  applied 
locally  in  tho  form  of  a  spray.' 

Some  people  are  peculiarly  susceptible  to  the  action  o£ 
ipecacuanha,  especially  when  it  is  inhaled.  This  idiosyn* 
crasy  is  extremely  inconvenient  for  those  who,  from  the 
nature  of  their  employment,  are  brought  much  in  contact 
with  the  drug.  It  ia  told  of  tlie  wife  of  a.  surgeon,  that 
she  could  always  tell  when  her  husband  was  making 
up  a  medicine  containing  ipecacuanha,  by  the  distressing 
tightness  in  the  chest  which  she  cxpuricucud.  If,  by  any 
chance,  she  happenod  to  enter  the  surgery,  even  for  a 

'  RiNOKit  luid  McKKKLL:  LMiM't.  18?4.  vol.  ii. 
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moment,  while  the  drug  n-as  being  powdered,  she  wouJd 
almost  immediately  he  affact^d  with  violent  and  protracteti 
sau«ziug.    Somotlmoe  this  was  followod  by  shortness  ol 
breath,  coughing,  and  spitting  of  blood.    Sometimes  the 
paroxysms  would  last  for  days,   subtiequent  exhaustion 
being  so  great  as  to  tlircateu  hor  life.    Sir  ThoTua.s  Watson 
says:  "  I  recollect  a  ser%'ant,  employed  in  the  laboratory 
at  St.  Bartholomew's  Hospitul  wlieu  I  was  a  pupil  tiiere, 
who  ha^  tlio  peculiar  iU-tuck  of  being  liable  to  this  affec- 1 
tion.     Wlienever  the  drng  was  under  pr«'paratiou  he  was 
obliged  to  fly  the  place.    This  idiosyncrasy  is  not  vet-y  un- 
common.   A  very  small  quantity  of  ipecactianhn  dufit  is 
sufficient,  in  such  persons,  to  bring  on  a  paroxysm  of  ex* 
treme  dyspmsa,  wheeziug,  and  cough,  with  mngular  anxi- 
ety and  great  weaJinoss.     The  distress  usually  terminates 
by  copious  expectoration  of  mucus." ' 

In  frogs,  ii)ecacuaDlia  pivUuces  irregularity  of  tho  heart's 
action,  and  fmally  arrests  it  iu  a  condition  of  diastole. 

In  mammals,  ospix-ially  in  dogs,  ipocacuauba  gives  rise 
to  intestinal  s^ymptotn^,  and  this  occurs  equally  whether 
the  drug  be  given  by  mouth  or  injected  subcutaneousl}'. 
The  stools  are  bloodstained,  and  the  intestinal  mucous 
membrano  is  swollen,  red,  and  ecchyniosed,  as  in  poisoMJug 
by  arsenic,  antimony,  itlatiiuiiii,  or  iron.  This  action  of 
the  drug  on  the  intestine  is  of  interest  iu  connection  with 
its  employ  raent  in  tho  treatment  of  dysentery. 

Ipecacuanha  has  the  reputation  of  being  a  diaphoretic, 
and  undoubtedly  exerts  this  etfect  when  given  in  combina- 
tion with  opium,  in  tho  form  of  Dover's  powder. 

Therapeutics. — Ipecacuanha  is  usually  regarded  as  al- 
most a  specific  for  dysentery.    It  sliould  he  given  as  a 

■Some  peopt«,  «lthoiij;)i  tuutasoeplible  to  the  action  of  ippcaciunha 
Buffer  futvvnlj^  fiotn  tik*  expumtre  tu  liiueetl  or  *c*itiinoiir.  PowdvrMl 
oglocjmth  has  a  sitnilu-  effect,  and  an  epidemio  of  HDeezing  wbJclt  oo- 
cuTTvd  ill  a  liouse  was  tnuwd  to  the  us«  of  th«  bitt«r.*pple,  irlitcli  had 
Viva  pijwilcred  orer  th«  carpet  and  other  articlM,  to  keop  out  inothti — 
WnuiFLi.  an.l  RijHiBii:  "  R«inarlcn  an  Paroxj-smal  SneMing."  Britfiih 
Abillcal  Juurnal,  June  15th  and  Sid,  188& 
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powder,  in  doses  of  twenty,  thirty,  or  evea  sixty  grains, 
gusjK-udcd  in  two  diuchms  of  syrup  of  orang«  and  half 
an  ounce  of  wator.  No  other  fluid  of  aoy  kind  must  be 
taken,  aud  the  patient  should  be  kept  lying  down  with  a 
cliloroform  poultice  on  tlio  abdomen.  Tlieni  may  be  a  Httle 
nausea ;  tut,  when  these  precautions  are  observed,  yomit- 
ing  rarely  occurs.  The  dose  may  be  repeated  tn  eix  or  eight 
hom-s. 

This  is  aa  example  of  the  large-dose  action  of  ipecac* 
Uanha,  and  we  have  an  equally  striking;  example  of  small- 
vdose  action  in  the  reaiUnei^s  with  which  drop-doses  of 
ipecacuanha  wine,  administered  hourly  (or  even  more 
frequently),  check  certain  forms  of  vomiting.  These  small 
doses  are  efHcatiious  iu  the  morning- vomiting  of  pregnancy 
and  nursing,  and  of  alcoholism  ;  iu  the  vomiting  by  con- 
valescents from  acute  diseases  ;  in  acute  catarrh  of  the 
stomach  of  children  ;  in  whooping  cough,  and  in  many 
other  forms  of  vomiting.  Half  a  drachm  of  ipecacuanha 
wine  should  be  added  to  four  ounces  of  water,  and  of  this 
a  small  teaspoonful  should  bo  giren  every  ten  minutes  for 
the  firtit  hour,  and  sulwuquently  hourly,  until  relief  is  ob- 
tained. The  effect  of  this  mode  of  treatment  is  a  certainty, 
and  it  will  not  be  tried  in  vain. 

[PREPABATTosa.  —  Extractum  Tpocacuanhae  Fluidum  ; 
Pulvis  Ipecacuanhae  et  Opii,  each  10  per  cent.;  Syrupua 
Ipecacuanha),  7  per  cent.;  Tinctura  Ipecacuanhie  et  Opii, 
each  10  per  cent. ;  Trochisci  Ipecacuanhae,  ^  gr. ;  Trocliisci 
Morphina)  et  Ipecacuanha;,  Ipec.  J  gr.,  Mor.  ^j  gr.;  Yi« 
num  Ipecacuanhae,  10  per  cent] 

SENEGA 

Senega  is  the  root  of  Potygala  senega,  a  small  plant 
growing  wild  in  the  [western  and  southern  portions  of  the 
Uaitod  Stat<?s.  It  was  introduced  as  a  remedy  during  the 
early  part  of  the  last  century,  by  Dr.  Tennant,  a  Scutch 
physician  of  Yii^nia,  who  Recommended  its  \i.so  in  siiake- 
bitoeaudin  various iMctoralaftectiousj.     Senega,  or  scneka 
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(sometimes  called  the  senekn  snakenrnt),  vras  at  one  tim? 
largely  employed  in  thia  ooiintry  [Great  Britain],  but  j|| 
reputatiou  in  apparently  on  the  wane.  ^M 

Its  Active  Pkiscu'le  is  sonegin,  identical  with  the  sapfr 
nin  cont.iint^>d  iii  sarsaparilla  auil  Bonp-bark,  and  is  allied 
to  digitonin,  one  of  the  active  principles  of  tlif^toiis.  Sene- 
gin  is  a  white  powdtir,  soltiblo  in  alcohol,  and  readily 
foi-ma  a  soapy  emulsion  when  mixed  with  boilinj?  water. 
It  Bphta  up,  on  iKtiliug,  into  grai)e-sugar  and  sajx^oiiin. 

Actios.— Locally,  senegin  acts  as  an  irritant,  ana^the- 
tic,  and  muscular  poison.  It  produces  intense  pain  when 
injected  subcutaneously  ;  pi-oIonge<l  sneezing  when  euilTed 
up  tlie  nostrils ;  and  vomiting,  diarrhooa,  and  gastro-onte- 
ritis  when  taken  by  tho  month.  Applied  to  the  int^'stinoe, 
it  paralyzes  the  iuvoluutary  niuscle-flbres.  It  arixssts  the 
heart  in  diastole,  and  in  this  connection  is  antagonistic  to 
digitalis.  When  absorbed,  it  paraly2es  the  norvo-oentrea 
as  well  as  the  nerves  and  muscles, 

TttERAPKLTicu— It  Is  a  stimulating  expectorant,  diuretic 
and.  to  some  extent,  diaplnjretic.  ScbmiedLdwrg  expresses 
a  decided  opinion  that  it  is  not  the  best  member  of  the  group 
to  use.  He  thinks  that  in  practice  it  would  be  better  to 
employ  quillia  burk,  instead  of  the  nauseous  and  expensiTo 
senega  root,  as  it  cuiitaius  the  same  active  principles  iaMJ 
much  larger  proportion.  fl 

[Prepakatjoss.— lEstracturn  Srnega^  Fluidum  ;  Syrupus' 
Seneg»,  20  per  cent,;  Syrupus  Scillaj  Compositug,  8 
cent,  of  Bonega.] 
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Glycerin  is  a  triatomic  alcohol  obtained  from  fats  and 
fixed  oils.  It  contains  five-per  cent-,  or  less,  of  water,  and 
18  a  clear,  colorless,  syrupy  fluid ;  oily  to  the  touch,  very- 
sweet,  and  without  odor.  It  dw^s  not  evaporate  on  expo* 
sure,  but  readily  absorbs  water  from  the  air.  It  does  not 
become  rancid,  and  will  not  furnioiit  spontaneously.  When 
heated,  it  decompoeea,  giving  off  an  acrid  vapor  known 
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acroleiu.  It  bas  romarkablo  solvent  properties ;  ioiliiio, 
brouiiiio,  ealicin,  arsenous  acid,  carbolic  acid,  borax,  gallic 
acid,  tannic  acid,  and  most  of  the  alkaloids,  dissolving  in  it 
readily.  [Hence  it  has  liecome  useful  in  the  United  States 
as  a  solvent  for  active  constituents  of  vegetable  di-uga,  and 
fha£f  to  some  extent,  and  in  some  cases,  taken  the  place  of 
'alcohol  J 

In  the  British  Pharmacopceia  is  a  class  of  preparations 
known  as  glycerins;  mostly  of  a  soothing,  asti'ingeut,  or 
antiseptic  nature. 

When  glyoGrin  is  mixed  with  starch,  it  forms  a  pljusma 
[glyccrite  of  starch],  which  is  used,  among  other  things, 
for  making  pills,  and  enters  into  the  composition  of  sup- 
positories of  carbolic  acid  with  soap,  tannic  acid  with  soap, 
and  moi-phino  with  soap.     With  iodine,  glycerin  forms 
iodized  glycerin,  which  has  been  used  as  a  substitute  for 
cod  liver  oil  in  the  treatment  of  phthisis  and  other  wasting 
affections.    Boroglyceride,  lai-gely  employed  for  preserving 
fwh,  meat,  and  milk,  is  a  combination  of  glycerin  with 
boric  acid.    This  is  not  a  mere  solution,  as  it  has  an  acid  re- 
action and,  when  mixed  with  an  alkaline  carbonate,  gives 
off  carbonic  acid.     Glycogelatin  is  a  mi.Kture  of  glycerin 
and  gelatin,  and  is  sometimes  used  as  a  basis  for  loz- 
enges. 

Actios. — Large  dosos  of  glycerin,  administered  to  dogs, 
produce  loss  of  muscular  strength,  lethargy,  vomiting,  dry- 
ness of  the  mucous  membranes,  intense  thirst,  lowering  of 
temperature,  and  death  preceded  by  coma  and  convulsions. 
After  death,  intense  congestion,  with  softening  of  the  tie- 
sues,  is  found  in  tlie  lung,  kidneys,  and  intestines.  Theso 
effects  have  not  boon  observed  in  man.  Small  doeee,  ad- 
ministered to  guinea-pigs,  improve  nutrition,  there  being  a 
marked  gain  in  weight  accompanied  by  diminished  excre- 
tion of  ure-a ;  but  in  man,  glycerin  exerts  no  coutrolliug 
power  over  the  waste  of  nitrogenous  tissues. 

Glycerin  has  antiseptic  pi-operties,  a  circumstance  which 
explains  its  value  in  the  treatment  of  flitulence  and  cer- 
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talQ  fonns  of  dyspepsia.'  It  is  also  a  laxative,  and  is 
especially  efliracioii.s  as  a  purgative  when  injected  into  tho 
rectum.  A  glycerin  suppository  produces,  almost  immedi- 
ately, copious  watery  evacuation  of  the  bowel. 

Plugs  of  absorbent  cotton-wool,  saturated  with  glycerin 
and  inserted  into  the  vagina,  produce  a  copious  excretion 
of  watery  fluid,  and  are  of  much  value  in  ti-eatment  of  con- 
gestion of  the  litems  [and  its  appendages].  Glycerin  pes- 
saries are  also  employed  for  this  purpose,  the  following 
being  a  useful  formula  : 

Hydrastin,  gr.  j. 

Glycerin,  3     ]. 

Gelatin,  enough  to  make  a  pessary. 

This  dissolves  completely  witli  the  heat  of  tho  body. 

Glycerin  exert.'J  a  beneficial  action  on  nutrition,  but  docfi 
not  increase  the  eliniiuation  of  urea.  Large  doses  cause  red 
urine,  due  to  adischarge  of  the  coloring  matter  of  tlio  blood. 

Glyoirin  iri  iibgorbud  from  thealimantary  canal,  and  prob- 
ably undergoes  oxidation.  Only  a  small  percentage  is 
eliminated  with  the  urine.  It  has  practically  no  toxic 
action. 

[pKEPARATioN. — Suppofiitoria  Glyoorini,  B  Om.  in  each.] 
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NrX- VOMICA.  AND  STRYCHNINE 

By  nus-vomica  is  meajit  the  seed  of  Strychiios  Nujo- 
vomica — a  tree,  low  iu  growth,  irregular  in  figure,  hav- 
ing shining  foliage,  and  a  native  of  the  East  Indies.  The 
origin  of  the  name  is  obvious,  tlie  word  t'onitco= cavity, 
having  reference  to  tho  concavity  or  hollow  on  one  side  of 
the  seod.*    Tho  fruit  of  -S'.  Nux-vomica  resembles  aa  orange. 

'  UixazR  und  MiraREi.1.:  Li)ii(.trt.  lf<SO.  vol.  il. 

*  A  |TO|iular  Hviinnyni  for  iiux-^'oniica.  or  atrychoine,  is  rat'frlamtr.  trom 
jta  employment  «»  u  rat-poiMon.  Aoouite  ia  called  wol^6■bAn^;  hj>os- 
opiinutt,  benbanv.  mitl  nUt'liiottKt^  ia  known a»Uc»-baiiff.  Ttur  tuna  nux- 
■vomica  wn»  origlnjilly  applU'd  to  jgnmia— tli«  SU  iKiuiliii!''  Ij«»n 
iStryrhiuM  IgtuitH).  The  wurJ  »tri/ckno»  occurs  in  Pliny,  uid  i»  prububiy 
derived  from  drpwfVNistooi'ertliroip. 
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le  seotlsaroof  tight-brown  color,  circular,  flattened,  about 
an  inch  in  diameter  and  a  quarter  of  au  ijich  in  thickness, 
coucavcKonvex,  and  have  a  projection  or  boss  on  the  con- 
Tox  side.  They  have  a  velvety  feeling  from  being  covered 
■with  fine  hairs.  Thoy  have  no  odor,  but  are  intonsvly  bit- 
ter ;  are  hard,  and  difficult  to  powder.  They  are  often 
compared,  as  regards  shape,  to  a  Chinaman's  hat,  and  tlie 
Gcrmana  call  them  "  crows'  eyes."  The  seeds  average 
about  thirty  gi-aius  in  weight,  and  oae  of  them  is  sufficient 
to  cause  death. 

The  bark  of  tho  tree  was  at  one  time  used  to  adulterate 
cusparia  bark,  and  was  known  as  "  false  augostura."  The 
substitution  occasioned  much  alarm  and  not  a  few  ac- 
cidents, and  the  use  of  angiistura  was  prohibited  in  some 
countries.  The  fraud  is  easily  detected  by  the  brucia  test 
— a  drop  of  strong  nitric  acid  giving  a  red  color  with 
the  Sirychnoft  bark  but  not  with  the  augostura. 

Active  Principles. —AYrvc/iHwe,  au  alkaloid,  was  dis- 
covered in  1S16,  fii'st  in  St.  Ignatius'  bean,  and  Boon  after 
in  nux  vomica.  It  is  known  to  exist  in  at  least  five  species 
of  Strychnoa,  being,  in  each  case,  associated  with  brucine. 
It  is  met  with,  either  as  a  white  powder,  or  in  the  form  of 
crystalline  particles  of  different  siises  and  of  various  ap- 
pearance ;  sumetimL-8  in  little  pearly  scrales,  hke  mica,  and 
sometimes  in  octahedra.  It  has  been  more  than  once  mis- 
taken, with  fatal  re»ults,  for  santonin.  The  amorphous 
form  is  not  reliable,  as  it  is  voiy  likely  to  contain  brucine 
as  an  impurity.  Strychnine  sliould  not  give  a  red  color 
with  strong  nitric  acid — proof  that  it  is  free  from  brucine. 
It  is  slightly  soluble  in  wat^?r,  hut  its  salts  are  soluble,  and 
it  cau  bo  readily  dissolved  by  adding  a  few  drops  of  an  acid. 
It  has  no  odor  ;  but  in  intensely  hitter,  and  by  its  taste  it 
may  be  detectetl  in  a  solution  containing  only  a  grain  to 
the  gallon,  or  in  a  single  drop  containing  not  mora  than 
]p^  of  a  gi^n.  It  will  impart  its  bitterness  to  twenty 
thousand  times  its  weight  of  water.  Xuxvonuca  contains , 
bom.  one-lmlf-,  to  one-quarter- per  cent  of  it. 
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BntctTie,  or  Brucia,  the  second  alkaloid,  vras  disco 
in  ISIO,  a  year  lator  than  strychniue.    It  is  iiu*t  with  n 
only  in  nux-vomica  and  ignatia,  but  in  other  plau  ts  belong- 
ing to  the  same  gonus,  tho  two  alkaloids   lieing  alwajs 
associated.    The  jtroportion  of  brucine  in  nux-vomica  is 
less  thau  that  of  strychuiue,  and  is  pruhably  not  inorethan 
one-tfiith-per    ceut.     Bruciue    occurs  as  au    amorphous, 
whiU)  powder,  or  it  maybe  in  little,  white,  acicularcrys 
tals.    It  has  a  well-raarked,  hitter  taste.    Like  morphint^ 
it  givys  an  intonse-ly  rod  color  with  strong  nitric  acid — a 
reaction  not  yielded  by  strychnine.    It  is  largely  used  to 
adulterate  tttrychntue,  but  the  substitution  is  readily  de- 
tected.    It  has  about  one-tenth  tho  physiological  activi 
of  strychnine.     It  is  not  official.    It  is  difficult  to  g©t  bru- 
cine free  from  sti-j'chnine. 

Igdsurine,  a  third  crystallizable  base,  i»said  to  Iiave  been 
discovered  in  1S&$,  but  its  existence  is  doubtful. 

These  alkaloids  are  combined  in  the  plant  with  an  aci 
known  as  igasuric  or  strychnic  acid,  which  Is  allied  to 
malic  acid. 

AcTio.v.— The  action  of  nux-vomica  and  Btiychntne  i 
practically  identical.    Brucine  has  the  same  action,  but 
weaker.    They  act  in  a  similar  maimer  on  almost  all  ani- 
mals.   It  is  found,  howevur,  thut  it  takes  ten  timus  as 
much  to  kill  cliickeus  as  it  does  other  binlii.    Among 
mammals,  guinea-pigs  are  very  insensitive  to  tho  action  of 
these  tetanizei-s.    The  age  of  the  aLiimalis  au  important  J 
factor ;  the  older  the  animal  tho  more  it  takes  to  kill  it.       fl 

Wheu  taken  in  quantities  just  sufficietit  to  produce  phy-  ^^ 
Biological  effects,  strychnine  induces,  in  man,  a  feeling  of 
restlessness  accompanied  by  trembling  in  the  limbs  and 
stiffness  iu  the  neck  and  j■1^^'.  Dr.  Austio  attiibuteit  t<] 
it  the  power  of  pro<1ucing  preternatural  acutcness  of  tho 
senses,  li}'i)er{estliesia  of  the  surface,  photophobia  accom* 
ponied  with  flashes  of  light  before  the  eyes,  and  an  exces' 
eive  sensibility  to  sounds. 

In  lai-ger  doses,  the  symptoms  closely  resemble  those  of 
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tetanus.  They  usually  come  on  in  £i*om  twenty  to  thirty 
minutes,  ant!  are  rarely  delayed  beyond  an  hour.  The 
first  symptoms  are  uncasine^ss,  with  restlessness  and  pains 
in  tbo  limbs.  Shooting  pains,  like  eloctric  shocks,  are 
experienced  in  various  parts  of  thf  Lody,  first  in  the  back 
and  then  down  the  k'gs  aud  arms.  Puruxysnial,  tetanic 
contraction  of  the  muscles  supen-ene,  and  thoso  symptoms 
rapidly  increase  it)  intensity  until  the  whole  body  is  thrown 
into  a  condition  of  rigidity  during  tlie  paroxysms.  Res- 
piratory movements  are  teniporarily  suspended,  so  that 
the  faoe  becomes  livid  and  bloated,  the  juj^iilar  veins  stand 
out,  the  eyes  are  staring  and  promim-nt,  the  jaws  are 
firmly  clenched,  and  the  pupil*  are  dilated.  The  body  is 
bent  backward,  and  rests  upon  the  head  and  heels  in  a 
condition  of  profound  opisthotonos,  Ferrier  has  shown 
that  this  position  is  due  to  the  different  strengths  of  the 
various  muscles  of  the  body.  They  are  all  equally  con- 
tracted, but  the  stronger  ovei-power  the  weaker.  The 
powerful  extensors  of  the  back,  and  the  muscles  of  the 
thighs,  keep  the  body  arched  backward  and  the  legs  rigid, 
while  the  abductors  and  fluxom  of  the  arms  and  fingers 
clench  the  hands  and  bend  tho  arras,  drawing  them  close 
to  the  body.  The  corners  of  the  mouth  are  drawn  up  so 
as  to  produce  the  rt'sHS  aardonictts.  Elach  paroxysm  lasts 
from  a  few  seconds  to  a  miitutc  or  more.  Consciousness 
is  not  affected,  the  mind  remains  perfectly  clear,  and  suf- 
fering is  often  very  great.  The  pai-oxysius  are  excited  by 
the  slightest  movement  or  touch  ;  by  a  curi*ent  of  air,  or 
even  by  a,  loud  noise.  Death  usually  ensues  rapidly  ;  but 
if  the  patient  survives  for  a  couple  of  hours  f  mm  the  onset 
of  tho  symptoms,  his  chances  of  recovery  are  materially 
improved.  The  fatal  termination  maybe  due  to  exhaus- 
tion from  tho  repe:it,ed  attacks  of  convulsions,  or  to  as- 
phyxia from  spasm  of  tlie  muscles  of  the  chest  interfering 
with  respiration.  The  temperature  is  elevated,  in  the  case 
of  dogs,  from  four  to  six  degrees. 
Strychnine-tetanus  is  duo  to  action  of  the  drug  on  the 
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cord.  Wu  know  that  it  is  not  of  cerebral  origin,  for  ia 
man  the  miod  remains  clear  to  the  last,  excepting,  jwrliaps 
cases  when  the  patient  i.4  pai-tly  asphyxiated  from  spasm 
of  the  muscles  of  i-espiratiou.  It  is  not  due  to  the  actioa 
of  the  drug  on  the  nerves  or  muscles,  for  when  a  frog  is 
inj*>cted  with  the  poison,  aiul  the  sciatic  nerve  of  one  leg  is 
cut,  there  is  no  tetanus  iu  that  Umh,  although  both  norr^ 
aiid  muscles  are  subjected  to  the  influence  of  the  tirug.  It 
18  ti'ue  that,  after  poisoning  by  strjcbaine,  Uie  fuuctions  of 
mot<}r-nei*ves  are  Jepi-essoJ;  that  thoy  convoy  ijiiprossiou$ 
imperfectly;  and  that  the  muscles  do  not  conti-act  readily 
to  galvanic  stimuli,  and  soon  become  stiff  from  rigor  mor- 
tis. This  is  due  not  so  niuch  to  the  direct  action  of  the 
drug,  M  to  the  stage  of  excessive  activity  through  which 
the  muscles  have  passed  during  the  tetanic  convulsion. 
It  is  probable  that  a  physiological,  if  not  an  ajiatouiical, 
continuity  exists  between  the  nerve-cells  concerned  in  re- 
flex action,  and  that  they,  with  their  proceasee,  form  a 
functionally -continuous  network,  divisible  into  tracts 
presenting  various  degrees  of  rcdstance  to  the  impulses 
conveyed  to  them  by  the  different  nerves.  The  action  of 
strychnine,  in  inteuaifying  reflex  action,  may  be  explained 
on  the  tlieory  that  the  drug  reduces  and  equahzes  the  re- 
sistance of  this  network,  so  that  impulses  travel  over  all 
the  tracts  with  gi-eater  facility. 

Tetanus  due  to  strychnine  differs  from  idiopathic,  or 
traumatic  tetanus  iu  several  important  respects :  In  the 
first  place,  in  utrychuine-poisooiug,  the  patient  is  seized 
with  convuUiona  while  apparently  in  the  midst  of  perfect 
health,  aud  the  symptoms  come  on  soon  after  a  meal,  or 
after  taking  something  as  drink.  There  are  no  prumoni- 
tory  symptoms,  with  the  exception  of  a  Ultlo  feeUng  of 
uneasiness  or  restk^i^ness  lasting  only  a  few  minutes.  In 
tetanus  attending  disease,  on  the  other  band,  there  may  be 
BorenesB  and  stifTuess  of  the  muscles  of  the  neck  and  jawg 
for  some  hours  before  the  onset  of  the  first  convulsion. 

It  may  bo  well  to  remember  that  idiopathic  t«tanu8 
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is  chiefly  a  (lisoase  of  tropical  climates,  and  that  hx  cases  of 
traumatic  tetanus  there  is  a  histoiy  of  soiue  injury,  such 
as  a  wound,  a  puncture  inllicted  by  a  iiisty  nail,  or  some- 
thing of  the  Bort.  In  traumatic  tetan\is,  the  symptoms  set 
in  within  from  five  to  foiirteen  days  after  the  infliction  of 
tlieinjurj'. 

It  is  difScult  to  suppose  that  strycboine-tetanus  could 
he  confounded  with  an  epileptic  attack,  aud  t)ie  slightest 
attention  to  the  symptoms  would  obviate  tho  possibility  of 
committing  so  serious  au  error.  It  would  be  almost  equally 
impossible  to  mistake  strychnino-poisoning  for  delirium 
tremens  ;  for  in  delirium  tremfiia  the  patient  talks  wildly, 
and  his  mental  faculties  are  evidently  obscured  i  while  in 
strychnine- poisoning  they  are  preternaturally  acute,  even 
up  to  tbv  last. 

In  strychnin&poisomug,  the  mueclos  of  the  jaw  are  the 
ktst  to  be  alfected,  trismus  being  secondaiy  to  gpasms 
affecting  the  limbs  and  trunk.  In  the  tetanus  of  diyeaee, 
trismus  cornea  firsts  preceding  the  general  convulsive 
movement. 

In  puisouing,  the  muscles  of  the  jaw  are  relaxed  in  the 
intor\'als  between  the  spasms ;  while  in  the  tetanus  of  dis- 
ease, trismus  is  continuous. 

In  poisoning,  spasm  affects  all  the  rausclee  of  the  body 
simultaneously  ;  while  in  tlie  tetanus  of  disease,  rigidity 
commences  with  the  jaws  and  gradually  spreads  all  over 
the  body. 

In  poisoning,  tetanus  is  intermittent,  there  being  {leriods 
of  complete  relaxation  between  attacks  ;  while  in  the  teta- 
nus of  disease,  epasm  is  continuous,  or  if  there  are  remis- 
sions, they  are  far  from  complete,  some  muscular  spasm 
always  persisting. 

In  poisoning,  there  is  no  epigastric  pain  ;  while  in  the 
tetanus  of  disease,  epigastric  pain  is  uft^u  suveru,  being 
due.  apparently,  to  siiaam  of  tho  diaphragm. 

In  poisoning,  the  patieiit  either  dies  or  is  out  of  danger 
ill  a  very  slwrt  time— probably  in  a  couple  of  hours—;  while 
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in  traumatic  tetanus,  life  may  be  prolonged    for  tiuuir 
days. 

Strychnine  is  &  respiratory  stimulant,  exerting  its  action 
on  tho  nerve-oentros  which  preside  over  respiratory  ntove- 
ments. 

Strychnine  produces  a  decided  increase  of  l>luod-pressur«, 
duo  to  stimulation  of  the  raso-motor  centres.  It  also  in- 
cruitses  peristaltic  action  of  the  intestines. 

It  is  eliminated  with  the  uriuti>  for  tlie  moet  part  un- 
chaugt-d,  and  so  mpidly  that  at  the  expiration  of  forly- 
t'ight  hours  not  a  trace  remains.  It  is  also  eliminated  witii 
tho  fueces  and  saliva.  A.  portion  becomes  oxidized  aud 
converted  into  strj-chnic  acid. 

Nux-vomica  is  allied  in  action  to  ignatia,  wliich  contains 
the  same  alkaloids  ;  while  strychnine  is  allied  in  action  to 
brucine  and  thobaine.  These  substances  are  often  said  to 
be  allied  in  action  to  picrotoxin,  the  active  principle  oC 
Cocculus  Indicus;  but  the  coiivuUion<i  of  picrotoxin  ara 
due  to  the  action  of  the  drug  on  the  cerebellum  and  not  on 
the  cord. 

Strychnine,  in  its  action,  is  antagonistic  tn  physostigtna, 
chloml  hydrate,  and  the  bromides. 

TiiBUAi'KUTics. — In  full  doses,  nux-vomica  and  strych- 
nine are  laa-gely  employed  as  nen"iue- tonics.  The  genemi 
custom  is  to  give  tincture  of  ntix-romica  with  an  alkaline 
mixture,  such  ns  gontian  and  soda ;  and  a  solution  of 
strychnine,  in  acid  mixtures  containing  dilute  hydrochlwric 
acid,  tincture  of  calumba  and,  perhaps,  tincture  of  capsi- 
cum. It  must  be  i-ememborod  that  the  solution  of  strych- 
nine [Br.  Pharrn.]  is  mure  ;u;tive  than  the  tincture  of  uux- 
vomica,  and  that,  as  a  rule,  it  i»  not  advisable  to  go  beyond 
Ave  minims  at  a  dose. 

FVom  its  action  as  a  stimulator  of  the  respiratory -centre, 
nuX'Tomica  may  be  given  with  advanUige  in  cases  of 
bronchitis  when  expectoration  is  diHicult. 

Strychnine,  in  large  doses,  is  frequently  employed  in 
impotence,  especially  that  of  old  men.    It  is  so  given  with 
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full  doses  of  chloride  of  iron,  and  tincture  of  canthartdes  or 
tincture  of  capsicum  aro  oftea  added. 

Strychaiue  ia  given  liypodermicaUy  in  wasting  of  the 
musfles  which,  results  from  infantile  paralysis;  in  paralysis 
following  diphtheria ;  in  amblyopia,  and  in  traumatic-,  and 
tobttcco-ainaurosis.  From  a  twentieth,  to  a  twelfth  of  a 
graiu  Bhoultl  bo  lajocted  every  alternate  day,  taking  care 
to  push  tho  noedle  of  the  hypodermic  Ryringo  well  into  the 
iimscle^s.  A  two-per  cent,  solution  ia  most  convenient  for 
use,  and  may  be  made  by  disBolvin^  nitrate  of  strychnine 
iu  distilled  water.  Harwell,  who  has  had  mutrh  experience 
in  this  mode  of  treatment,  has  never  witnessed  any  toxic 
symptoms ;  but  with  large  doses  of  strychnino,  it  is  just  aa 
well  to  proceed  cautiously,  especially  in  the  case  of  children. 

Small  doses  of  nux-vomica  ai-e  undoubtedly  useful  in 
cases  of  constii)ation.  From  five  to  ten  minims  of  the 
tincture  should  be  added  to  half  a  tumbler  of  cold  water, 
and  this  should  be  sipi>ed  slowlj'  in  the  tnoruing  whilst 
dressing.  It  is  certain  in  its  action,  and  there  ^\iU  be  a  co- 
pious evacuation  of  the  bowels  immediately  after  breakfast. 
It  acts  by  stimulating  tho  involuntary  muscular  tissue  of  the 
intestines.  Drop-dosus  of  uux-vomica,  every  ton  iiiiuutes 
for  an  hour,  euro  sick-headache,  especially  when  accompa- 
nied by  that  condition  commonly  known  as  biliousness. 

[pREPARATio>'a,— Extractum  Nucis  Vomicae,  li  jrercont.; 
Estractum  Nucis  Vomicae  Fluiduni,  1.5  Gm.  in  100  Cc; 
Tinctura  Nucis  Vomica*.  3  jwr  ceut.  of  alkaloid, 

Strydiniute  Sulphas ;  Ferri  «t  Strychnime  Citra,s ;  Syra- 
pus  Feni,  Quioina}  ct  Strychniua}  PhospUatum,] 


BELLADONNA 

Belladonna  comprises  the  leaves  and  root  of  Airopa 
Belladonna,  belonging  to  the  natural  order  Solanncetv  or 
Atropac€CE.'    This  is  a  very  important  natural  order,  from 

'  Tlie  tenns  Sotanartir  or  Atropacttr  art-  twt  iilentlcal,  Imt  they  are  t«t 
nearly.  Th«  Atrtfpaoetr  ar«  now  r«g&ritod  by  botonlita  aa  a  nilwirdcr  of 
the  SoUutaeea. 
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a  medicinal  point  of  view,  as  it  contains  a  number  of 
ploutti  (}£  much  value,  &uch  as: 

^/n>j>a  BeUadontta — Belladonna  or  deiidly  nightehade. 

Hyatcyamus  nt'tfer — Hyoscyatnusi  or  htmbano. 

Dntura  SIramoniuia — StraTnoniuni,  llioruapple  or  James- 
tOM'u  weed. 

Sohtnum  DiJfamara — Woody  nightshade  or  bittersweet. 

Dnboisia  mjfoporotrfes—Duhuisia. 

Ditboiaia  Hopuxxydii—Viiun. 
'^>sicfitti /(isfif/iutum—CApsicam.  chilli,  or  red  pepper. 

Nicotiana  Tabacwn — Tobacco. 

Tliese  are  all,  with  the  single  exception  of  S.  Dulcamara, 
of  considerabio  medicinal  im|K>rtance,  aud  three  of  them — 
belladouua,  hyoscyamus,  and  stramonium — are  closely 
aJlied  in  pharmacological  action. 

Belladotina  will  be  considered  first,  because  it  is  the 
typical  member  of  the  group.  Like  aconite,  henbane,  and 
a  number  of  others,  it  is  an  [English]  indigenous  medicinal 
plant  and  grows  wild  in  many  counties,  but  it  is  uofc  com- 
mon near  London.  It  is  found  on  the  moora  near  York- 
shire, in  Kent,  and  iu  Surrey-  ki  one  time  it  grew  so 
abundantly  about  the  ruins  of  FumOHS  Abbey  as  to  give 
rise  to  tho  namo— *'  Vale  of  tho  Nightsliade."  Tho  words 
freWadoH)Mi=beautit'uUadyare  of  Italian  origin;  thowoiuL-u 
(so  it  is  said)  having  been  in  the  habit  of  using  it  to  dilate 
their  pupils  and  enhance  their  charms.  The  namo  airojta 
is  derived  from  Atropos — one  of  the  uvU  destinies  whoso 
missioa  was  to  destroy  life— and  ia  supposed  to  bo  tudicatire 
of  the  fato  of  those  who  coruo  under  its  influynce.  The 
namo  is  of  comparatively  recent  origin,  the  plant  being 
formerly  known  as  the  Solanvm  tethaie. 

AcTCTE  PiusarLEs.— There  is,  practically,  butouoactive 
principle:  tho  alkaloid  atropine.  Be}/a<loriuineissoineUia&m 
spoken  of,  but  is  uf  no  practical  itn[H)rtance. 

The  classification  was  formerly:  Belladonna — Atropine  ; 
Hyoscyamus— Hyoscyamine  and  hyoscine;  Stramonium — 
Daturine. 
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Lodonburg  has  reinvestigated  tho  matter,  and  sajB  thora 
are  only  three  natural,  mydriatic  alkaloids: 

Atropine — in  Atropa  Jtetiadonna,  and  Datura  Stramo- 
nium;  Hyoscyamloe — \i\  Airttpa  Belladonna,  Datura  Stra- 
monium, HyoscyaviHs  niger,  and  Duhoisia  myoporoides ; 
and  Hyosciac — in  Hyoscyamas  niger. 

Duboisine  is  identical  with  hj-oscyamine. 

Daturine  is  a.  mixture  of  atropino  and  hyoscyamine. 

To  put  it  in  another  form:  Belladonna  contains  atropine; 
Hyoscyamua  contiuiis  hycscyairiiiie  and  liyosdne;  Stramo- 
nium contains  atropino  and  hyoscyaraiue;  Duboiaia  con- 
tains hyoscyamine. 

Atrupiue  can  be  decomposuii  in  accordance  with  the 
oqviatiun : 

C.,H„NO.  +  H,0  =  C.H..O,  +  C.H.,NO 

Atropine  Water        Trvpic  ^M  Tropln« 

The  three  mydriatic  alkaloids  are  isomeric,  each  answer- 
ing to  the  fonniUa  C„H„NO,.  They  can  all  three  be 
resolved,  thus  : 

Atropine  yields  tropic  acid  and  tropine. 

Hyoscyamine  yields  tropic  acid  and  tropin©. 

Hyoscioo  yi«?Ids  trupic  acid  and  pseudotropine. 

By  the  action  of  dilute  hydrochloric  acid  on  saJts  of  tro- 
pinei,  a  series  of  artificial  alkaloids,  or  tropeines,  is  ob- 
tained.   The  foUowiug  belong  to  this  series  : 

Hydroxy- benzoyl -tropeiue, 

Pani-hydroxy-benzoyl-tropeine,  and 

Ortho-liydroxy-licnzoyl-tropoiiio. 

Oxy-toIuyl-tropeVne,  another  o£  tho  series,  is  analogous 
in  action-  to  atropine,  and  is  familiar  to  us  as  homatro- 
pine. 

Another  tropelno  li  benzoyl -pscudotropei'ne,  a  base  found 
in  Javanese  coca-leaves.  It  can  be  prepared  artiflcialty, 
and,  under  theinfliience  of  hydrochloric  acid,  splits  up  into 
tropino  and  benzoic  ai:id.  Under  the  name  of  trojia* 
cocaine,  it  is  employed  in  ophthalmic  practice  as  a  local 
&n»6thetic. 


Atropine  is  the  tropelne  of  tropic  acid-     Bdladonnine  is 

the  tropeine  of  belladonnic  acid. 

Actios. — On  man,  the  effect  of  a  comparatively  smftU 
dose  is  to  induce  dryness  of  the  mouth  and  throat,  and, 
poasiblT,  some  disorder  of  vision.  A  full  dose  prcduoes 
great  dryness  of  the  toogoe  mid  roof  of  the  mouth,  extend- 
ing down  to  the  pharvnx  and  larvnx.  ginng  rise  to  fre- 
quency and  difficulty  of  swallowing,  and  eiciting  a  tutrd. 
dry  cough.  The  face  becomes  flushed,  the  eyes  are  bright 
and  injecttHl,  the  pupihi  are  dtlat«d.  the  ^ight  is  dim  and 
hazy,  and  the  power  of  accommodation  for  distant  ob- 
jects is  lost.  There  is  ramtal  dtstiu-bance,  often  amount- 
ing to  decided  delirium  ;  the  delusions,  as  a  nde,  being  of 
a  plea^iig  nature.  The  patiout  is  extremely  n^stlL-ss  and 
cannot  be  kept  quiet.  The  skin  is  dry,  aud  a  rash  appears 
closely  resembhng  that  of  scsirlet-fever.  Tlie  prominent 
symptoms  are  dtyue&»  of  tho  tliroat  aud  mouth  ;  absenco 
of  sweating ;  a  rash  on  the  skin  ;  mental  disturbaiic*^.  and 
the  action  on  the  pupil. 

The  following  table  may  be  useful  in  indicating  the  ef- 
fects produced  by  different  doses  of  atropine  on  adult^s  : 

^,  to  A^  of  a  grain— Dryness  of  the  mouth,  and  thirst. 

^  of  a  grain — Dilatation  of  the  pupils,  accelerated  pulsa 
preceded  by  diminlslu^d  fn^uency. 

^  to  I*!-  of  a  grain— Headache,  dryness  of  the  mouth  and 
throat,  difficulty  in  swallowing,  alteration  in  tho  character 
of  the  voice,  dryness  of  the  skin,  faintness,  difficulty  ia 
walking,  excitement  and  restlessness. 

^  of  a  gi'oin — Marked  dilatation  of  the  pupils  with  dis- 
turbance of  vision. 

i  of  a  grain — A  general  condition  of  intoxication,  inabil- 
ity to  stand  upright,  stasgering  K;iit,  difficulty  in  mictu- 
rating, aud  diminitihed  senHibility  of  the  skin. 

^  of  a  grain— Intonso  apathy,  unconsciousness  or  dis- 
turbance of  coosciousness,  pronounced  hallucinations  and 
deb  ri  urn. 

On  Animais.Som&  animals  are  very  little  affected  by 
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belladonna  and  other  niembem  of  the  group.  Pigeons 
and  mbbiU,  for  example,  are  alinnst  unsusceptible  to  the 
actiou  of  bplladonna,  and  atropine  will  not  dilate  their 
pupils.  Belladonna  has  very  little  effect  on  horses  and 
donkeys.  (In  this  connection  the  unsiisceptibility  of  chil- 
drenfoi-  belladonna  will  be  noted.)  Asa  rule,  vegetable, 
eaters. do  nut  respond  reculUy  to  its  action;  the  most 
pronounctfd  effect  being  observed  in  the  case  «£  flesh-eating 
animals. 

On  the  Heart  and  Cirvulator;/  Si/stem. — In  most  animals 
belladonna  iiicreasea  frequency  of  the  pub>e.  The  first 
cflfect  ill  luau  is  to  increase  tho  frequency,  fulnoss,  and 
force  of  the  pulse  to  the  exttMit  uf  fifty  or  sixty  beats 
in  tho  niitmto.  Belladonna  paralyzes  the  pnoumogastric 
nerves.  Tlus  may  bo  due  to  an  action  on  tho  trunlc  of  the 
nerve,  on  its  peripheral  terniination,  or  on  the  intracardiac 
inhibitory  apparatus.  After  a  full  dose  of  atropine,  stimu- 
lation of  the  sinus  produces  no  effect.  Applied  locally  to 
the  frog's  heart,  it  arrests  it  in  systole.  The  small,  pale 
heart  of  atropine  contrasts  forcibly  with  the  large,  black 
heart  of  aconite,  Avhich  is  arrested  in  diastole.  Atropine 
stimulates  the  vaso-motor  centre,  and  so  contracts  th« 
blood-vessels  and  heightens  arteriitl-pressiire. 

Oh  the  Respiratory  System. — After  the  administratipn  of 
large  doses  of  belladonna,  respiration  is  accelerated,  owing 
to  its  stimulation  of  tho  respiratory  centre.  Tliis  stiiuu- 
latioQ  is  so  powerful  that  tho  chest- movements  become 
deeper  and  more  frequent.  The  effect  is  irideiiendent  of 
bloml -pressure. 

On  the  iVerrous  Syaletn. — ^Tho  delirium  excited  by  bella- 
donna indicates  its  action  on  the  cerebral  cortex.  The 
symptoms  in  man  consist  chiefly  of  exhilaration  of  the 
mental  functions,  giddiness,  reetiessness,  and  automatic, 
chorea  like  movements.  There  is  osnally  loud,  discon- 
nected U'dking,  delirium,  and  mving.  The  dehisionB  are  of 
a  pleasing  nature,  and  weejting  or  lamentation  Is  rare. 

Belladonna  exerts  a  s]>ecial  action  on  the  cord.    Fraeer 
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has  showti  that  when  a  frog-  is  injected  with  a  thoimaadtfa 
part  of  its  weight  of  atropiue,  a  couditiou  of  perfect  i» 
ralysia  and  abolition  of  reBex  action  ensues ;  lasts  for  fonr 
or  Hve  da>'s,  and  in  succeeded  by  a  tetanic  stage,  with 
tetanic  convulsions  and  excessive  excitability  of  the  reflex 
centres,  due  to  an  action  on  the  cord.  It  has  been  sug- 
g»!it«d  that  this  is  thu  result  of  stimulation  of  the  coed, 
with  at'corapaayiug  paralysis  of  the  motor  nerv»?s.  This 
«X|)htriation,  however,  is  unsatisfactory,  and  it  is  probable 
that  the  action  is  purely  spinal,  the  drug  first  alxtlitjbiiig 
and  then  intensifying  its  reflex  excitability.  The  thoory 
is  that  the  normal  cord  exerts  a  certain  resistive  ponrer, 
which  is  abolished  a»  decomposition  sets  in,  and  allo^vs  the 
impulses  to  bo  oonveyed  upward  and  downward,  without 
stint,  giving  rise  to  a  condition  of  tetanus. 

On  the  Muscles.— The  voluntary  muscles  are  not  affected, 
and,  after  systemic  death,  respond  freely  to  galrauism  ap- 
]tliod  locally.     The  unsteady  gait,  often  notiwd  in  man,  is 

'l  duo  to  au  action  on  the  cord,  or  on  the  motor  nerves,  and 

not  on  tlio  muscles. 

It  is  said  that  belladonna  increaees  the  coatractilo  power 
of  involuntary  muscular  tissue;  but  it  has  been  nmintained 
that  the  increase  in  peristaltic  movement  of  the  intestines 
is  due  to  depression  of  the  iuhiiatory  branches  of  the 
splimcbnicfl. 

Oh  Ihe  Olfindular  System.  — One  of  tho  earliest  and  most 
nnUiblo  effects  of  atropiiu'  in  ilryiiess  of  the  mouth,  from 
BU|)]>iv(itti<>ii  of  the  secretions  of  tho  mucous  and  salivary 

|,  {^huids.     Acrtmhng  to  Heidenhain's  hypothesis  with  regard 

to  salivary  glands,  there  ai*e  two  kinds  of  secretory  fibres — 
one,  tho  propor"siH:i'i!tory  ";  the  other,  "trophic," causing 
an  incivuM  in  ttolubility  in  tho  stored-up  gland  su1>staace. 

^  On  tho  ussumptiou  of  tlio  existence  of  this  dilTerence,  there 

Lis  ground  for  supposing  that  thera  is  a  third  variety — 
"anabolic"  flbros — causing  the  formation  of  fresh  sub- 
stance by  the  cells.  After  an  injection  of  sulphate  of  ati'o- 
pino  there  is  no  increase,  either  in  the  pei-ooutago   of 
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organic  substance  or  of  Baits,  in  the  sympathetic  Baliva 
produced  by  stiimilation  of  the  chonla  tyinpani,  as  there 
would  be  if  the  trophin  fibres  of  the  chorda  escaped  para]y> 
sis.  It  would  seem  that  atropine  ^varalyzes  the  trophic  aa 
well  as  the  secretory  fibres  of  the  chorda  tynipani. 

The  luctoal  uerre-termi  nations  ave  paralyzed,  and  the 
seci-etion  of  milk  is  arrested.  A  similar  action  occurs  in 
the  case  of  the  other  Bocrotions.  The  secrotioa  of  the  pan- 
croas  is  suppressed,  and  the  quantity  of  bile  poured  out  is 
lessened.  The  eflfect  on  the  ui-iuary  secrotioa  is  somewhat 
doubtful. 

On  the  .Sfczn.— Atropine  checks  sweat-secretion,  by  pa- 
ralyzing the  efferent  «wcat-fibr(;s  which  accompany  the 
vaso-motor  fibres.  Stimulation  of  the  sciatic  nerve  no 
longer  evokea  the  secretion  of  perspiration  in  the  pawa  of 
kittens. 

Much  difference  of  opinion  exists  as  to  tlie  cause  of  the 
rash,  and  sin  to  the  frequency  with  which  it  appeal's  after 
the  ndininistmtion  of  belladonna.  Dr.  .John  Hai'Iey  affirms 
that  "generally  it  is  nothing  more  than  a  mere  temporary 
rash ;  but  in  rare  cases,  and  in  persons  who  are  liable  to 
vascular  irritation  of  the  skin,  the  redness  renKiiiisand  its 
diwippearanco  is  attended  by  slight  roughness  and  desqua- 
mation." lie  mentions  two  crises,  in  one  of  which  "the 
patient  was  scarlet  fnini  bead  to  foot,"  and  another  in 
which,  after  tho  fourth  dose,  there  was  a  "scarlatinous 
tint  of  the  skin."  Dr.  OUlespie  injected  a  small  quantity 
of  extract  of  bclludonna  into  tho  ua^thia  of  a  patient  suf- 
fering from  stricture,  and  "in  less  than  five  minutes  the 
patient  became  as  rod  as  a  lobster."  Schmiodelwrgsays : 
"The  redness  of  the  skin  resembling  scai-let-fover,  so  often 
observed,  esiwcially  in  tlio  uppi^r  part  of  tho  body  ;  and  the 
similar  color  with  turgeaceuce  of  tho  featui-es,  are  probably 
connected  with  increase  of  the  frequency  of  the  pulse,  with 
the  increase  of  blood -pressure  caristnl  thei-eby,  and  with  ihe 
simultaneous  dilatation  of  the  vessels  of  the  skin." 

Ou  the  Eye. — Under  the  influence  of  atropine,  whethw 
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app6ed  topicftDf ,  or  indirectlr  throng  the  circulation, 
pupQ  is  dilated,  and  the  ere  becomes  bright,  dry,  and 
injected.  The  power  of  accommodation  is  lost,  and,  after 
large  doses,  intrnftciilar  aooommtMlation  also.  When  atro- 
pine  is  applied  lr*cally,  so  as  to  affect  the  pupil  of  one  eye, 
the  larf^e  amount  of  tight  eateriog  through  tlii?  dilated 
pupil  prodaceB  contractioa  of  the  pupil  of  tb«  other  eye. 

Tbe  pupil  Lh  nurmally  uudur  the  contrt4  of  two  antago- 
nifitic  mochanisms : 

(a)  A  contracting  mechanism,  reflex  in  nature,  of  whirfa 
the  omlo-motor  nc-r^u  act«  as  thu  afferent,  and  the  optic 
nerve  as  the  affervnt  tract. 

(fi)  A  dilating  mechanism,  tonic  in  nature,  of  which  the 
ce^^■ical  sympalhetic  is  tbc  efferent  channcL 

■Wliculhy  oculo-motor  nerve,  or  the  optic  nerve,  is  cut, 
the  pupil  dilates  from  the  action  of  the  sympathetic 
When  the  sympathetic  is  ail,  the  tonic  ililatiny  influcnc* 
ceases  ami  the  pupil  contracts.  On  stimulating  the  oculo* 
motor,  or  optic  nerve,  the  pupil  contracts.  On  fttimulating 
the  .iym|Kithetic,  the  pupil  dilates. 

Dilatation  of  the  pupil,  produced  by  the  local  application 
of  atropine,  tuight  at  ftrst  sight  be  attributed  to  paralysis 
of  the  motor  oculo.  This  view  is  untenable,  for,  when  this 
nerve  is  cut,  and  the  pupil  dilates  under  the  influence  of 
the  sympathetic,  the  application  of  atropine  produces  still 
further  dilatation.  From  this  it  follon-s  that  the  drug 
exerts  aa  action  on  some  local  mechanism.  This  mechan- 
ism is  not  in  the  ophthalmic  ganglion,  for  atropine  exerts 
itsefToct  after  the  ganglion  has  been  erccised.  It  is  prob- 
ably situated  in  the  iris,  or  in  the  choroid,  where  ganglionic 
cells  arc  abundant. 

Dilatation  of  tlio  jtnpil  is  must  marked  in  man  and  iq 
cats  and  dogs,  while  in  frogs  it  occurs  only  after  large 
doses.     It  may  lie  induced  in  the  extirpated  eye  of  a  fi'og. 

The  paralysis  of  accommodation  is  due  to  the  action  of 
the  drug  on  the  terminal  apparatus  of  the  oculo-motor 
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Of  all  the  tropeiiie  alkaloiilis  atropine  is  the  slowest  in 
producing  its  effect  on  tho  eye  ;  but  it  lasts  a  long  time — 
even  many  days.  HoniatropiuoiuductisitseflFects  rapicily  ; 
but  they  disappear  in  a  few  hours.  Hyoscyaniine.  in  this 
respect,  occupies  an  intermediate  position.  These  differ- 
ences depend,  probably,  on  tho  facility  of  absorption  of  the 
drug  and  on  the  rapidity  of  excretion. 

Summary. — It  will  he  seen  thatatropine  haa  a  somewhat 
complicated  physiological  action,  for  it  directly  intluences 
the  functioas  of  both  the  cerebro-spinaJ  and  the  aym- 
pathetic  nervous  syRteina.  The  principal  effects  on  tho 
former  are  paralysis  of  the  sensory  and  motor  nerves,  and 
excitation  of  the  cord.  By  its  action  on  the  sympathetic 
nerves,  it  influences  the  contraction  of  unstriped  muscles. 
In  addition  to  those  gL-ueral  actions,  it  inlluences,  in  a  spe- 
cial manner,  tho  functions  oftho  vagi  nerves  and  of  the  iris; 
suspending  the  cardiac  inhibitory- power  of  the  fonner,  and 
producing  contrat'tion  of  tho  latter. 

Antagonisms  and  Synekoists.— Belladonna,  in  general 
action,  is  allied  to  hyoscyamus  and  stramonium,  and  U) 
homati-oiiino  and  jaborino.  Two  minims  of  an  aqucous- 
Bolutiou  of  homatropiuo — 1  to  120 — rapidly  dilate  the  pupil, 
the  effect  pa»sing  ott  iu  a  few  hours.  Uomatrupioe  pro- 
duces tetanus  in  frogs,  in  much  the  same  way  tliat  atropine 
does.'  The  antagonism  of  homatropino  for  muscarine  is 
very  marked.     Homatropino  also  antagonizes  pilocarpine. 

Belladonna  and  atropine,  in  their  actions  on  tho  secre- 
tions,  aro  antagonistic  to  jaborandi  and  pilocarpine,  and 
also  to  muscarine  and  to  picrotoxine.  Atropine  is  a  much 
more  powerful  alkaloid  than  pilocarpine,  so  that  atropine 
antagonizes  pilocarpine  more  readily  than  pilocarpine  does 
atropine. 

On  the  frog's  heart,  atropine  is  distinctly  aniagoniHtic  le 
muscarine,  pifocaryiine,  aconiUno,  and  to  digitalin. 

Belladonna  and  opium  are,  in  some  respects,  antago- 
nistic.   This  antagonism  is  partly  real  and  partly  apparent 

■  Mumlkll:  PraotitifltUT,  roL  xxr.,  p.  192. 
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only,  A  mal  antagom«tn  exLits  in  their  effects  on 
convolutions,  on  the  iRSpiratory  centre,  aud,  perhaps,  tm 
the  intestines.  Their  antagonism  on  the  pupil  b  aalj 
apparent.  Opium  contracts  the  pupil  in  vnrtuo  of  it* 
effects  on  the  basic-gnuglia,  while  tlie  dilatation  caus^bf 
atropine  is  due,  for  the  most  ]»art,  as  already  pointed  uat, 
to  piiralyais  of  the  ciliary  branches  of  the  third  nerm. 
Opium,  when  it  induces  sweating,  acts  on  the  ctrutras, 
while  boUadnnna  checks  it,  through  its  action  on  theporipii- 
eral  terminations  of  the  nerves.  This  partial  aiita^nism 
is  of  value,  and  atra))ine  has  been  employed  with  suooeai 
in  casoa  of  opium-poisuiiing. 

Closely  allied  in  general  action  to  lielUdonna  is  the  Du- 
boisia  mijoporouhs,  a  tall  sliriib  jjrnwing  plentifully  in  the 
fort-st  lands  of  Eastern  Australia.  It  contains  aa  alkaknd, 
known  as  dulwisine,  which  is  identical  with  hyoscyamine;. 
The  general  action  of  duboisiiie  li  practically  the  same  as 
that  of  atnipitte:  It  dilates  the  pupil,  dries  the  mouth, 
arrests  the  secretions  of  the  stin,  gives  rise  to  headache 
and  mental  confusion,  and  antagonizes  muscarine  and 
pilocuirpine. 

TiiBRAi'KL'Tics.— BelLidonua  is  a  very  valuable  thera- 
peutical aj^uiit. 

In  the  form  of  the  belladonna  plaster,  it  is  iisefnl  in 
pleurodynia,  myalgia,  lumbago,  and  allied  affections.  The 
plaster  should  be  an  active  preparation,  and  capable  of 
yielding  enough  belladonna,  ns  absorbed  by  thu  skin  from 
it.  to  induce  dryness  of  the  mouth  and  throat,  and  to  excite 
the  characteristic  scarlatinal  rash. 

The  extract,  mixed  with  an  equal  quantity  of  glycerin, 
forms  an  admirable  local  application  for  boils,  carbuncles, 
and  small  abscesses.  It  should  be  smeared  thickly  upon 
lint  and  applied  to  the  i>art.  This  is  also  apphed  to  the 
brcyista,  to  chock  the  secretion  of  milk  when  it  is  desired 
to  discuntinuo  nursing,  and  this  simple  precaution  will 
often  obviate  danger  of  the  formation  of  a  milk-absceHs. 

Internally,  in  large  dosea,  belladonna  ia  useful  in  check- 
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ing  the  paroxysms  of  whooping-cough.  Even  in  the  case 
of  quite  youug  cltildroii,  tua  minims  of  the  tiuctiire  may 
be  given  every  four  hours.  It  i&  often  proseutod  in  the8« 
cases  ia  coujunction  with  the  bromides.  The  tincture  of 
belladonmi,  in  this  do»o,  'm  useful  iu  checking  the  incuii- 
tinenco  of  uiiuc  of  children,  and  rately  fmla  to  afford 
relief. 

Given  at  Iwdtime,  belladonna  cliecks  the  night^weating 
of  phthisis.  Any  preparation  of  bolladouna  answers 
equally  well ;  but  in  these  cases  it  is  customary  to  give 
sulphate  of  atropine  at  bedtime,  in  the  fonu  of  a  pill,  iu 
dosps  of  from  -riv  to  i^f  of  a  gr.tiii. 

Belladonna  checks  many  other  forms  of  sweating,  and 
&  linimi^nt  made  with  eau-de-Cologne  in  a  useful  applica- 
tion to  hands  which  perspii-e  too  freely  in  hot  weather. 

Small  doses  of  belladonna  are  useful  in  the  initial  stage 
of  all  acute  febrile  ditHHU^eB.  A  minim  of  the  tincture,  iu  a 
toaspoonful  of  water,  should  bo  given  every  t«n  minutes 
for  the  fiiiit  hour,  and,  subsequently,  hourly  for  six  or  eight 
boors.  It  is  not  a  bad  plan  to  give  thethi  mimm-dosee  with 
minim-doses  of  tiuctui>?  of  aconite.  The  skin  is  moistened, 
there  is  often  profuse  perspiration,  the  pulse  becomes  softer 
and,  not  infrequently,  tlie  ttini]>erature  falls. 

[pBEPAitATioNs. — Extractuui  Belladouuie  Folionim  Al- 
cohohcum;  Tiuctura  BelladoniKe  Fohoiiim;  Extr-actum 
BelladoDoa)  Radicis  Fluiduin. 

From  alcofMlic-ejrtrar.t  nf  the  leaves:  Emplastrura  Bella* 
donna>;  Unguentum  Belladonme. 

From  fiitid-exiract  of  ike  rot>t:  Linimentura  Belladonnae.] 


HOMATROPINK 

Atropine  consisU  of  tropin  and  tropic  acid.  Tropin  com- 
bines with  amygdalic  acid  to  form,  ainygdalate  of  tropin, 
and  this,  when  acted  ou  by  hydi-ochloric  acid,  forms  hom- 
atropiuu,  of  which  a  hydrohromate  is  the  salt  commonly 
employed. 


TIm  pbjmatofpad 

TwominHMflf  al:: 

pradncs  I 
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ngptijMd  iu  BMmal  i 

A  toad  waghBK  33tJ< 
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l«tiuitM  and  lazaijnw  httnd  foor  <bj^ 
noorarod  comt^trfy. 

Tht  aniaf^DoiMn  of  bomatropine  for 
mnrkfyl.    A  t«ad  was  pitted  and  Che 
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IIoiiifiti'Kpini?  nntagonizett  pilocarpine.    Ayoung  woman 

ivitli  [iplioiiin  w-a.4  pvcn  an  injection  of  a  third  of  a 
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^"*ir..t.iUiml"»  •*"'*  *^"'  month,  and  checks  the  night- 

1      i»f  I'lithW*.     Ab  an  aiihydrotic,  it  is  infprior  to 

(yfiiuUtiK  "    I   ^^  flfiy  liy[«»(I»'rraic  injections  of  homatro* 

gVru;»ln"         I*  ^^  ^^  ^  ^^^,^  ^.J^,.}^^  to  sixteen  patients  suffur- 

pl,„..i.f  "  ['■'      1,1  .jweeling  «jf  phthisis,  and  although  the 


HOMATBOPISB — mrOSCTTAMUR 


3S3 


results  were  good,  they  were  not  better  than  were  obtainwf 
from  the  admiaistratiou.  of  either  Dover's  powder  or  picit>- 
toxiii. 

Homatropine  may  bo  coaveniently  given  in  the  form  of 
a  pill  containing  one-sixtietli  of  a  grain.  For  ophthalmic 
work,  it  has  inaay  advantages  over  atropine,  the  chief  ono 
being  the  short  duration  of  its  effect  on  the  eye.  A  six- 
tieth of  a  grain  is  the  Tnaximum  doso  which  can  be  given 
hypodermically  with  safety. 


HYOSCTAMUS 

[The  0.  S.  Pharmacopceiu  dufines  "Uyoscyamus"  as: 
"The  loaves  and  flowering  tops  of  Hi/oscyamus  niger  Linn6 
(nat.  ord.  Sblanacece),  coUeeted  from  plants  of  the  second 
year'a  growth."  FlUckiger  and  Hanbury  speak  of  it  as  be- 
ing indigenous  in  most  parts  of  Europo,  Asia,  aad  vVfrica, 
and  as  a  weed  of  cultivation  in  North  America  and  Brazil. 
In  North  Aiuenc:a,  it  became  natuniUaed  prior  to  lt\7.i,  at 
which  time  Jossolyn  raeatioucd  it  Ja  his  '*  New  England's 
Rarities  discovered/'  as  "sprung  up  since  tho  Englieli 
plantod  and  kept  cattle  in  New  England."] 

Tlie  popular  name— "  henbane" — evidently  refers  to  ita 
effect  on  fowls,  bana  being  tlio  Saxou  woi-d  for  slaying  or 
destroying.'  In  Anglo-Saxon  writings  of  the  eleventh  cen- 
tury, henbane  is  described  undur  the  name  "lieaboll." 

AcTn'E  Principles.— Hyoscyanuis  has  two  alkaloids; 
Hyoscyamine  and  hyoscine.  The  former  is  obtained,  also, 
{rom  Atrttpa  Belladonna,  IJatura  Stramoninm,  and  DcUnra 
myioporQides.  It  is  isomeric  with  atroiiino  and  with  hyos- 
cine ;  identical  with  duhoisiue,  and,  mixed  with  atropine, 
constitutes  what  is  known  as  daturine.  It  may  be  split  up 
into  tmpine  and  tropic  acid.  When  pure,  it  is  in  the  form 
of  snow-white  masses  of  minute  crystals,  soluble  in  alco- 
hol and  in  water.  A  substance  sold  under  the  name  of 
"amorphous  hyoscyamino"  ia  a  mixture  of  hyoscyamine 

'  fS««,  Also,  Kux-Touioi.J 
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ug  comatose  sleep.    As  a  rule,  nixing  dali-^ 
kiat,  but  there  is  a  desire  for  rest  autl  sleepti^f 
o  the  byosciuo  it  contains.     Its  action  on 


and  hyoecine  ;  dark-hi-own  in  color;  having  a  ^, 

agreeable  odor,  and  looking  like  an  extract. 

Hyosdne  is  a  syrupy,  liquid  alkaloid.  It  breaks  up  into 
tropic  acid  and  pseudatropiue.  It  forma  sal  ts,  of  which  the 
beet-kno\v*u  are  the  hydrochloraie  and  the  hydro hroni ate-' 

Altion. — ^The  general  effects  of  hyoscyamus  closely  re- 
semble those  of  belladonoa.  It  dilates  tlie  pupil,  dries  the 
mouth,  arrests  secretious,  flushes  the  face,  and  produces  a 
rash.  It  gives  rise  to  a  drunken  gait,  and  exciter  delirium 
and  hallucination  s ;  but  more  frequently  it  acta  as  a 
narcotic,  inducing  comatose  sleep.  As  a  rule,  nixing  dali-^ 
riuiu  is  not  present, 
probably  duo  to 
the  lower  animals  is  somewhat  different  fi"om  that  of 
belladonna,  and  it  is  much  more  fatul  to  birds  and  rabbits. 

It  is  difficult  to  spt;ak  positively  as  to  the  physiological 
action  of  hyoscyamine,  for  the  simple  reason  that  most  of 
the  observations  have  been  mmle  with  amorphous  hyoscya- 
mine, which  is  lai*gely  coutaminatod  with  byoscine.  The 
pure,  crystalline  alkaloid  alfects  the  secretions,  heart,  and 
vaso-motor  system,  just  as  atropine  does. 

Tho  ijction  of  htjoscine  has  been  carefully  worked  out  by 
H.  C.  Wood,  of  Philadelphia.'  In  frogs,  it  produces  gen- 
eral motor-,  aiid  i-eflex-paralyses,  progi-essively  incivasing 
until  death  ensues  from  failure  of  i-esidi-ation.  There  is 
no  late  tetanns.  Neither  the  rniisdea  nor  the  nerves  are 
affected,  and  paralysis  is  duo  entirely  to  depression  of  the 
motor  centres  in  the  cord.  The  sensory  nerves  are  not 
affected.  The  chief  symptoms  are  loss  of  muscular  power, 
disturbance  of  respiration,  and  stupor.  There  is  very  little 
effect  on  the  cirnulatinn,  death  lieing  due  to  asphyxia. 
Hyosciue  does  not  paralyze  the  pneuraogastrics.  lu  man, 
it  produces  dryness  of  the  moutli,  flushing  of  the  face,  and 

'(It  is  stated  that  nearly  all  Uie  hTowine  auppUol  by  manufacturing 
diemistA,  Ht  [irewnt,  is  dented  fruia  Seopnlkt  Almimibv,  mtvi  that  tba 
0«mm)  Plwrmaaopteia  has,  tUeivfore,  a<)opt«d  Uui  title  "Sc^olamiiM 
Bjdrabrotiute"  in  place  of  "llycwcine."] 

*  Tbrimpcatic  Oa»tt«,  January.  18NS. 
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deep  sleep  associated  with  scini-dtiUrious  muttertngs  and 
giddiness.  Mydriasis  is  usually,  though  not  always,  pro- 
nounced. Respinitiuii  is  slovf  and  full,  and  is  gomotimes 
of  the  character  known  as  "  Cheyne-StokcB.''  The  skin, 
instead  of  b«Lng  abnomiiiUy  dry,  is  often  bathed  iu  perspi- 
ration. It  is  asserted  that  there  is  a  rise  in  temperatui-o. 
There  is  sometimes  paralysis  of  the  muscles  of  the  plia- 
rynx  and  larynx. 

Therapeutics. — Hyoscyamus  and  hyoscyaniine  Imvo 
much  the  same  therapeutical  action  as  belladonna  and 
atropine.  Tho  extract  of  hyoscyamus  is  frequently  added 
to  purgative  pills  to  prevent  gi'iping.  Hyoscyaniine  is  a 
less  powerful  mydriatic  than  atropine,  and  is  a  soporific. 
It  differs  from  atropine,  chiefly  in  being  a  hypnotic  and 
not  an  excitant. 

Uyoscine  has  been  employed  with  success  as  a  narcotic, 
It  has  been  used  as  a  sedative  in  cases  of  acute  mania,  in 
paralysis  agitaus,  and  in  chronic  alcoholism.  It  may  he 
given,  as  a  hydrobromate,  in  doses  of  from  y^^-  to  ^^  of 
a  grain.  Wood  finds  it  useful  in  controlling  all  forms  of 
sexual  excitement,  and  says  that  seminal  emissions  can 
always  be  checked  by  the  administration  of  a  pill  contain- 
ing from  -ikt  ^^  'is  o^  '^  grain  at  bedtime.  The  mydriatic 
effect  of  hyoscine  is  associated  with  paralysis  of  accommo- 
dation, and  the  maximum  effect  is  produced  in  a  third  of 
tho  time  required  by  atropine.  Its  influence  in  producing 
sleep  is  very  marked,  and  it  frequently  answers  well  when 
raorjihine  causes  excitement.  Nausea,  conaiipation,  and 
other  disturbances  of  tho  stomach  and  alimentary  canal 
are  rarely  witnessed.  Hydrobromate  of  hyoscine  is  usod 
hyjKxlormicidly  in  doses  of  from  yfu  to  -jlj-  of  a  grain.  It 
should  bo  employed  with  caution.  Being  tasteless,  it  can 
be  administered  by  the  mouth  without  difficulty. 

[PitKPAR.\Tioss. — Extractum    Hyo.^fcyami ;    Extractum 
Hyoscyami    Fluidum  ;    Tinctura    Hyoscyami,     1    Qm.    in 
6.67  Cc.) 
SQ 
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thorriapple  is  com- 
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Stramoniam  {Ikttura  Stramonium) 
moolj  met  with  on  waste  grouuil  i 

tation3.  Somo  doubt  exists  as  to  its  native  country,  and 
its  early  distribution  has  been  much  discussed  by  writen 
on  botany.  Some  think  that  it  came  orig-inaliy  from 
America,  wliere  it  is  known  as  the  Devil's  appl«  or  Jameft- 
towD  wood,  whilst  others  favor  the  view  that  it  carnu  from 
the  borders  of  the  Caspian  Sea.  It  was  cultivat<Hl  iu  Lon- 
don, toward  thu  close  of  the  sixteenth  ceutury,  by  Gerarde, 
who  recoivGd  th«  seeds  from  ConsUiutiuopIo.  Then*  are 
two  variotiGs  of  this  species  of  Daturn~oao  with  a  green 
stem  and  white  flowers,  the  other  with  a  dark-ruddish 
stom,  minutely  dotted  with  grueu,  and  purple  flowers 
striped  with  deep-purpio  on  tho  inside.  The  last  form  is 
Bometirncs  regarded  as  a  distinct  species,  and  is  B-oid  to  ho 
identical  with  the  Datura  taiiUa  of  Linn£.  Naudin  inain- 
taiut!  that  there  can  bo  uo  doubt  as  to  tlie  oxisttmce  of  two 
distinct  species,  for  ho  crossed  them  and  obtained  hybrids 
twice  the  sizo  of  their  parents,  but  iti  every  other  respect 
iiitiormwliato  in  cluiriictor.  Moreover,  on  cultivating  these 
hybrids,  thoy  exiiibitod  a  constant  tendency  to  revert  to 
their  original  forms. 

Datura  /astuosa  is  largely  used  for  criminal  p 
The  profiissioiial  poisoners  who  uso  tho  drug  arc  k 
^*daturtafis,"  and  some  of  them  are  said  to  be  in  quite  aa 
oxlonsivo  way  of  business.    The  pl.int  grows  wiM,  and  they 
have  no  diflicuity  in  obtaining  it.     They  genomlly  use  the 
pewdcitid  soods  mixed  wth  flour,  so  tliat  it  is  readily  added 
to  food.     In  special  cases  thoy  prepai*e  an  extract  or  o»- 
sence  by  distillaliuu.    Sometimes  they  give  a  toxiL*  dose  so 
as  to  kill  outright,  but  in  othera  they  simply  hocuss  tho 
victim,  and,  after  i-oWung  him,  l^^ave  him  to  die  from  ex- ■ 
posure.    The;«  daturiahs  are  tho  legitimate  descendanta  of  ™ 
tbe  Thugs,  or  phiuisigara,  a  brotherhood  of  murderers  aud 
robbers  who  waylaid  people  and  strangled  them. 


revert  to 
purpoal^l 
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Active  Priscipi-e.— Stramonium  contains  an  .-u^tiTe  prin- 
ciple, known  as  datiirine,  which  is  not  a  simple  body,  but 
a  Tiiixturt!  of  atropine  and  hyoscyaraiae. 

Action. — The  physiological  action  of  tttminoniuin  is  iden- 
tical with  that  of  belladonna,  whilst  daturine  has  the  some 
action  as  atropine.  The  gyraptoms  of  poisoning  by  stramo- 
nium differ  in  no  respect  from  poieoninK  by  beUadonna. 
*'  The  same  accelerated  pulse,  thu  satuo  elevation  of  tem- 
perature, the  same  wild  dehriura,  the  same  incroasod  fre- 
qneucy  of  i-espiration,  the  same  widely  dilated  pupils,  the 
same  red  efflorescence  on  the  skin,  the  sunie  restlessness  or 
convulsions  oct^ur  in  tMjth  castjs,  and,  whuii  tbo  duso  has 
been,  aufflcicntly  largo,  end  alike  in  abolition  of  tho  func- 
tions of  circulation,  respiration,  and  innervation— stupor, 
general  paralysis,  and  weak,  rapid,  tin-etidy  pulse,  and 
tliruatonod  asphyxia  constituting  tho  phenomena  of  the 
<dosiDg  scene  in  |)uisoiiing  for  either  narcotic.'' — H.  C. 
Wood. 

Therapeutics. — Tliom  is  one  respect  in  which,  practi- 
cally, stramonium  diffoi-s  from  belladonna,  and  that  is  in 
its  therapeutical  application.  The  grejitest  use  of  stramo- 
nium is  OS  a  ivmody  for  a.sth]ua,  tho  smoking  of  datura 
having  been  inti*oduced  by  General  Gent,  in  1S02,  from 
India,  where  it  was  in  use  under  the  native  name  of 
^AfirWiaft— meaning  "  forgotfulne-ss  of  home,"  evidently  in 
reference  to  its  physiological  action.  It  soou  obtained,  as 
most  new  remedies  do,  the  reputation  of  being  specific  and 
infallible,  and  every  one  witli  anything  like  shortness  of 
bi'i'ath,  took  to  smoking  datura  and  Liuding  tlie  new  drug 
with  the  strange  name  of  Sanskrit  origin.  As  tho  late 
Dr.  Hyde  Salter  .lays  :  "Its  use  has  illustratoil  tho  genei-al 
inapplicability  of  any  one  remedy  to  all  ca-ses  of  a  disease, 
and  the  special  caprice  of  asthma ;  time  has  shaken  it  into 
ite  proper  phice  and  as-signed  it  its  tnie  worth  ;  its  onginal 
reputation  greatly  e.Taggeratod  its  merits,  but  it  will  prob- 
ably always  maintain  its  place  amongst  thei>jniedies  for 
»sthma  "    It  is  said  that  D.  ferox  gives  better  resulus  than 
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D.  tcUida,  and  that  tho  latter  is  moro  efficacious  than  Da- 
tura Stramonium. 

lu  tliis  councction  it  nuiy  bo  a»  wuU  to  mention  Bome 
other  remedies,  the  fumes  of  which  are  inhaled  for  the 
relipf  nf  asthma : 

Nitre  I*ape.rs.—'Yh(im  are  cominoiily  prepared  b}'  mak- 
ing a  sattii'ated  sohttion  of  nitrate  of  pota&siuin  iu  boiling 
•water,  and  dipjiing  in  it  pieco«  of  thick,  whito  blotting- 
paper.  \Vheii  dry  tho  f»aper  is  allowoii  to  hum  slowly  at 
the  bedside,  and  is  eft\ca<:ious  in  relieving  ihe  iwiroxj-sms 
of  asthma.  The  dense,  white  fumes  given  oflE  coDtain 
carbonic  acid,  nitrogAi,  cyanogen,  ammonia,  watery  vapor, 
and  a  little  suhliiued  nitrate  of  potassium. 

Nitre  TaHets.—them  consist  of  folds  of  blotting  paper 
six  iiiciiGs  HtjuarK,  prepared  by  stec-ping  tlieiii  in  a  hot,  satu- 
rated solution  of  nitiv  and  chlorate  of  potassium.  They 
should  he  dried  slowly  before  a  tire,  or,  better  still,  in  the 
open  uir.  Iodide  of  potassium  may  be  added  if  necessary, 
aud,  when  quite  dry,  they  may  bo  sprinkled  with  Friar's 
balsam,  spirit  of  camphor,  tincture  of  sumbul,  or  tincture 
of  stramonium.  The  tablet  is  folded  across,  so  that  it 
assumes  the  shape  of  u  tent  or  ihu  half-open  cover  of  a 
book.  Wlieo  hghted,  it  burns  briskly,  producing  dense 
masses  of  Bmoke .  These  tablets  are  useful  in  asthma  and 
chronic  bronchiti.s.  and  also  in  tho  treatment  of  insomnia. 

Oso7w  Papers^  a  much  advertised  preparation,  probably 
contain  iodide  of  potassium  in  addition  to  nitre. 

Asthma  Pitstiitm  are  made  in  cones,  and  consist  of  equal 
parte  of  nitre,  chlorate  of  potassium,  and  lycopodiura. 
They  bum  slowly. 

HimrofPs  Cure,  Oretn  Mountain  Cure,  Hnckin'fc  Cure, 
and  Bliss'  Cure,  probably  consist  of  powdered  stramo- 
nium leaves,  lobelia,  aud  black  tea,  satm-ated  with  a  sohi- 
tion  of  nitre.  They  may  bo  closely  imitatrd  by  t;ikini;  two 
ounces  each  of  stramonium,  lobelia,  and  black  tea  and, 
after  finely  powdering,  saturating  them  with  a  solution  of 
two  ounces  of  nitre  in  two  ounces  of  water.    Whoa  well- 
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dried,  this  powiler  hums  freely,  giving  off  fumes  which  are 
UM^ful  in  asthma.  In  some  cases  powdered  fennel  is  added 
with  advant-ige. 

The  following  are  good  fonnulas  for  fuming  inhaLitiDiis, 
the  iugredieuts  in  each  caso  heiug  powdered : 


Nitrate  of  Potassimii, 
Anise, 

Stramonium  Leavea, 
Sum  lull,' 

TI 

Kitratc  of  Potassium, 

Aaiisc, 

F«miicl. 

Straiaouium  Leaves, 

in 

Nitrate  of  Potassium, 
Aiiise. 

Stramonium  t*avug, 
Benzoin, 

IV 
Lobelia,* 

Stramonium  Leaves. 
BLuk  Tea, 
Nitrate  of  Potassium, 


[equal 

I  parts. 


The  TaxioOB  forms  of  incense  sold  for  ecclesiastical  pur- 
poses m&y  bo  fouud  useful  thus  in  the  treatment  of  bron- 
chitis and  asthma.    The  following  ora  the  best  formulas: 


Bionx,'  3  V. 

Benzoin,  t  uj. 

Sutnbul,  3  j. 

Frankinconse,'  5  v. 

I  [Root  of  /■'trulii  S'lmtnit  nut.  onl.  DmhtUlferrF.] 

*  [Leaves  nail  top*  of  Lobelia  injtata  Linod  iiul.  orJ.  lobeHMva.) 

*  [BmIhhid  ])rt?pHjr«d  from  Imu^r  bark  of  Liquidatnbicr  orlentaH»  nftt.  ot^, 
Hariuimtlaettr.] 

*  [Giim-reein  from  tlift  Btom  of  Re««fBl  qwelea  of  BoaiMllia.] 


Olibanura,' 

Benzoin, 

fPRKPARATioNS.— ExtmctumStramoniiSeminis;  Extrao 
tum  Straiiiotiii  Seiiiitiis  Fluiduin;  Tinctura  Stramonii  Se- 
miuis,  1  Gin.  in  6.67  Cc. ;  Unguentuui  Stramonii,   1 
cent  of  extract.] 
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Cannabis  Indica  or  Indian  hemp  oonsista  of  tho  dried 
flowering  tops  of  the  feinalo  plants  of  Cannabis  saiiva. 
Hemp,  from  which  the  reaiu  has  not  been  extracted,  is 
employed,  and  that,  only,  which  is  cultivated  ia  Coat  In- 
dia.   Hemp  grown  in  this  country  [Gfeat  Britain]  has  no 
active  medicinal  properties.    American  hemp  was  at  one 
time  suppotsed  to  be  inert,  but  it  is  now  known  that  some 
hemp  grown  in  Kentucky  is  :ictive.     The  *'top«"  consist 
of  one  or  more  altcmato  branches  with  tho  remains  of  the 
flowers,  a  few  ripe  fruits,  and  small  leaves,  pressed  tc^ther 
in  masses  or  bundles  about  two  iuches  long,  of  a  greeniKh 
color  and  peculiar  odor. 

Soveral  forms  of  Indian  hemp  are  mot  with  in  com-  , 
meivo:  fl 

Qimjahf    or    Oduja — tlie   stems,    leaves,    and    flower^^ 
|i»t'k'-.l  l4>golbor  in  bundles.     This  is  the  form  in  which  it 
U  tMtlil  in  tho  bazaars  of  Calcutta  for  smoking. 

•  |Ui«lt  vi  l^titim  ytul^iii  mil.  (>nl.  EupU)iH''<ii'f^.'] 

*  ItlviHtn^l  miiiioii»fxiiilftliono[fkt>uuiucffaa&&t.  ord.  Conffeiv,} 
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Sang  or  Bhwirj  consists  of  the  dried  leaves,  which  arc  of 
&  deej>-green  color,  and  usually  broken  so  as  to  fomi  a 
coarse  powder. 

Ilaschish,  the  form  usod  hy  Aiubs,  generally  met  with 
in  coils.  It  is  fi*om  this  term  that  we  derive  our  modera 
■word  assassin.  Eastern  potentates  formerly  dosed  their 
fanatic  followers  with  this  preparation. 

Churrhus  or  Chanis.  a  greenish- browu,  moist,  resinous 
majui,  having  the  pec-idiar  odor  of  the  plant  and  consisting 
of  pesin  mixed  with  tho  liairs  and  fragments  of  the  leaves. 

Cannabis  Indica,  under  these  different  names,  has  been 
used  in  the  East  from  a  very  early  puriod;  hut  whether  its 
propertios  were  firet  roooguized  in  Persia  or  in  India  it  is 
difficult  to  detei-mine.  On  festive  occasions,  largo  quanti- 
ties are  consumed  by  almost  all  classes  of  Hindus.  The 
Erahminsj  Bell  sherbet,  made  vrilh  hhang,  at  the  temples, 
and  roUgious  mendicants  collect  gtaijah  for  smoking. 
Shops  for  the  sale  of  various  preparations  of  Indian  hemp 
are  to  bo  found  in  every  town  and  arc  nuich  resorteil  to. 

Active  Principle.— The  resin,  ou  which  tho  [jf-'culiar 
properties  of  the  drug  depend,  is  soluhlo  in  alcohol  and  in 
ether,  but  separates  fnjin  its  solutions  on  the  addition  of 
wator.  This  resin  has  received  Uie  name  of  cannabin,  and 
has  a  bitter  taste  and  characteristic  odor.  Tannate  of  can- 
nabhi  is  a  yellowish -brown  powder,  having  the  tasto  of 
tannic  acid.  It  is  reputed  to  bo  hypnotic;  but  it  in  not  a 
very  activo  substance,  and  may  bo  given  in  doses  of  from 
two  to  ten  grains  \vith  perfect  safety.  In  addition  to  the 
resin  the  drug  contains  a  small  epiantity  of  voLatile  oil 

Preparations  of  this  dnig  art*,  aj*  a  nilo,  unreliable,  and 
no  confidence  should  be  placed  in  any  particular  specimen 
unlesw  its  physiological  action  has  been  tested.  The  name 
goes  for  nothing. 

Arrios.— Indian  hemp  is  employed  chiefly  for  the  pro- 

duction  of  its  intoxicating  effect.    It  may  be  nsed  in  any 

rf  the  forms  ali*©ady  mentioned,  but  haschish  is  the  favorite. 

^tt  is  usually  prepared  by  boiling  the  leaves  and  flowers  in 
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water  to  which  fn-sli  bntti'r  has  been  addci].  Tho 
tion  is  evaporated  to  the  thickucss  of  syrup,  ami  is : 
strained  through  a  cloth  ;  the  fantl«r,  iu  iho  pt-ocosti,  bucom- 
ing  impregnated  with  the  resinous  principle  of  tho  j^ant. 
Iu  this  form  it  retains  its  activity  for  yi'ars,  becoming'  ooJy 
slightly  rancid  with  age.  The  taste  is  not  pleasant,  and 
it  is  consequently  t:iken  mixed  with  spices  and  other  aro- 
matic subgtances,  in  the  foim  of  a  coafectioa  op  eloctuaiy. 

AH  prepai-ations  of  Indian  hemp  are  capable  of  produc- 
ing intoxication,  the  most  prominent  effect  of  u  laxge  doao 
being  pleasant  delirium  followod  by  more  or  loss  exliaos- 
tion.  In  the  case  of  Orientals,  the  efTect  is  usually  of  an 
agreeable  or  cheerful  character.  In  India  it  is  known  as 
"the  increaser  of  pleasure";  "the  cementer  of  friend- 
ship"; "the  cause  of  a  reohng  gait";  "tho  latight^n 
mover";  and  by  other  terms  indicative  of  its  peculiar, 
physiological  action.  When  administered  in  full  doses,  it 
induces  a  feeling  of  exhilaration,  attended  by  certain  ner- 
vous and  mental  phouomona  which  vary  vnth  the  tempera- 
ment and  idiosyncrasies  of  the  subject,  and,  possibly,  to 
eome  extent,  with  the  circumstances  by  which  he  is  sur- 
rounded. The  sensations  which  it  produces  are,  as  a  rule, 
pleasurable ;  beautiful  visions  float  before  the  oyes,  and 
there  is  a  sense  of  ecstasy,  "which  fills  the  whole  being 
with  laughter."  The  drug  is  crethted  with  a  power  of  pro- 
ducing true  happiness — an  enjoyment  purely  moral  and 
ethereal.  Tho  haschish-eater  is  liappy,  not  hke  the  gour- 
mand who  has  satisfied  his  appetite,  hut  "like  one  who 
has  receivud  tho  tidings  of  great  joy." 

A  good  idea  of  the  general  effects  of  tho  drug  may  be 
gathered  from  a  jwrusal  of  Bayard  Taylor's  description,  in 
his  "  Pictures  o£  Palostiue,"  of  the  sensotious  he  experi- 
enced fiom  taking  a  doso  experimentally.  *  *  * 

An  equally  graphic  account  of  the  efTecls  produced  by 
tlie  drug  is  given  by  Dr.  H.  C.  Wood,  of  Philadelphia,  wlio 
some  years  ago  made  observations  with  the  American 
hemp,  Cantmbia  Aiuericana.  *  *  * 
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Sometimes  Urn  most  ludicrous  ideas  art?  prnduced  by  the 
1I8P  of  bidian  liemp.  One  experimenter,  while  under  the 
influence  of  tlie  dJ-ug,  thnugKt  that  he  was  a  steam-en- 
gine, aud  suddenly  Ri)riiigiiig  from  his  seat,  exclaimed, 
with  a  shriek  of  lauglitcr,  "Oh,  ye  gods!  I'm  a  locomo- 
tive ! "  So  thoroughly  was  ho  inipivsscd  with  the  idea, 
tliat,  on  raising  a  pitcher  of  water  to  his  lips,  ho  put  it 
down  again  without  (iiii*ndiiiig  his  tiiirst.  snyiiig,  "How 
j.j^ii  I  (ill  my  boiler  when  I'm  blowmg  off  stcajni''  The 
of  prolongation  of  time  is  very  characteristic,  evi- 
(!ontly  due  to  the  immense  rapidity  of  tlio  succession  of 
idtias.  Thy  miml  measures  time  by  the  dumtion  of  its 
own  processes,  aud  when  au  iuiiiutudo  of  ideas  arise  before 
it,  in  the  time  usually  occupied  by  a  few,  time  becomes 
infinittr-ly  prolonged  to  the  mind.  It  is  a  lifetime  in  a 
minute.  A  common  mental  condition  is  the  production 
of  double  consciousness,  a  sense  of  having  two  exist- 
en<;e9,  of  being  at  the  same  time  one's  self  and  somebody 
else. 

Among  the  early  symptoms  may  bo  mentioned  a  sonsar 
tion  of  heaviness  in  the  arms  and  lege.  The  head  feels 
hot  aud  heavy,  the  eyes  are  bright  and  shiny,  and  there 
may  be  giddiness,  with  noises  in  the  ears.  The  general 
sensibility  is  also  affected,  and  pricking  in  the  feet  or  all 
over  the  body,  with  numbness  of  a  pleasurable  kind,  may 
be  excited.  Pressure  on  the  skin  not  uncommonly  excites 
a  sensation  of  burning.  After  a  time  there  is  ana^stlicsia, 
which  may  be  so  complete  that  the  patient,  when  standing, 
has  no  consciousness  of  touching  the  ground.  Sometimes 
a  cataleptic  condition  is  excited. 

"Whatever  may  be  the  symptoms  of  the  first  stage, 
sooner  or  later,  if  the  dose  be  sufliciuntly  large,  drowsiness 
comes  on,  accompanied  by  veiy  pronounced  aneeslhesia 
and  loss  of  power,  especially  in  the  lower  extremities. 
The  pupils  are  dilated,  the  pulse  is  quickened,  and  the 
patient  sltvps  heavily,  awaking,  after  a  time,  hungry  and 
without  any  of  the  sense  of  malaise  and  discomfort  which 


394 


DRPOS  or  VEGETABLE  ORfOIN 


sooft*>n  follows  a  dose  of  opium.  Thei-e  is  no  constipating 
elTei't  on  tho  bowels,  and  the  secretion  o£  urine  seems  to 
bo  increased  rather  than  diminished. 

Cannaljis  Indica  never  induces  dangerous  symptoma, 
and  I  do  not  think  there  i»  a  single  case  of  poisoning  oo 
record,  I  was  orico  asked  to  see  in  consultation  a  case  of 
supposed  acute  maoiia,  and  found  that  the  symptoms  were 
duo  entirely  to  sonio  pills  containing  exti-act  of  Cannabis 
Indiea,  prescribed  for  the  relief  of  headache. 

Ita  action  on  the  pulse  is  uncei-tain ;  it  is  usually  quick- 
ened, and  then  slowed,  and  the  same  occtirs  ■with  respira- 
tion. The  temperature  risea  or  falls  according-  ay  the  drug 
produces  muscular  movement  or  Bleep.  An  aphrodisiac 
action  is  often  very  mai-ked. 

Effects  on  the  lower  animals  are  of  comparatively  little 
importance.  In  the  case  of  dogs,  there  is  a  sta^  of  exal- 
tation followed  by  profound  sleep.  In  frogs,  there  is  a.J 
period  of  heightened  sensibility,  followed  by  one  of  less- 
ened reflex  action,  and  the  functions  of  tlie  sensory  nerves 
are  lessened. 

THEitAPEUTics. — Cannabis  Indiea  is  an  excellent  remedy 
for  megrim  or  sick -headache,  and  it  is  somewhat  surpris- 
ing that  it  ia  not  more  frequently  employed.  The  extract 
may  bo  given  in  doses  of  from  one-thii-d  to  half  a  grain,  in 
the  form  of  a  pill.  When  the  patient  suffers  constantly 
from  headucht!,  or  is  liable  to  an  attack  on  the  slightest^ 
provocation,  a  pill  may  bo  taken  throe  times  a  day,  for- 
many  weeks  at  a  time,  without  the  slightest  fear  of  the 
production  of  any  untoward  eflfect.  Should  tlio  patient 
not  speedily  obtain  ri-lief,  care  must  be  taken  to  ascertain 
that  the  extract  employed  is  physiologically  active.  Kx- 
collent  i-esutts  are  often  obtained  in  these  cases  frani  the 
Adniini^itration  of  pilLs  containing  four  grains  of  tannate  of 
caniialfin,  one  being  given  three  times  a  day,  after  mealj. 
In  some  cases  the  tannate  of  canuabin  is  combined  advan- 
tageou.'ily  with  a  couple  of  grains  of  vnlerirmate  nf  zinc. 

Oaouabi»  Indiea  i^  useful  in  many  furms  of  ncuralgtOi, 
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and  ill  these  cases  is  of  tua  givuii  with  a  tliii-ty-socond  of  a* 
gi'aiu  of  araenous  acid-  lu  cases-  of  painful  menstruatioo. 
the  extract  often  proves  very  successfuL  Many  asthmatics 
use  it  with  advantage,  hut  I  know  of  no  dennite  rules  for 
its  employment  in  tlitwe  aiscs. 

[Pkefakations. — Extractum  Cannabis  Indica) ;  Extrac- 
tum  Cannabis  Indicn>  Fluidum  ;  Tinctura  Cannabis  In- 
dies, 1  Gfm.  iu  5.0  Cc] 


DIGITALIS 

Digitalis  consists  of  the  leaves  of  Digitalis  purpurea  or 
purple  foxglove,  collected  from  plants  [of  the  second  year's 
growth].  It  grows  wild  in  almost  every  county  iu  Eng- 
land, and  ia  a  favorite  garden-plant.  Tho  word  digitalis  is 
derived  from  digiiuhnnm.  =  a  thiiiiblo,  and  foxglove  i&  sup* 
posed  to  be  a  corruption  of  **  foxes'  glew"  or  foxes*  music, 
and  to  have  roforeucc  to  au  old  Anglo-Saxon  musical 
instrument,  consisting  of  bells  arranged  on  an  ai'ched 
support. 

The  drug  was  not  employed  in  medicine  until  about  the 
time  of  the  Norman  conquest.  For  many  years  it  was 
used  empirically  ;  but  its  real  inti-oduction,  as  a  scientific 
remedy,  is  due  to  Dr.  William  Withering,  Physician  to 
the  General  Hospital  in  Birmingham.  It  is  a  hundred  and 
ten  years  sine©  he  published  his  well-known  "Acxoimt  of 
the  Foxglove  and  some  of  its  Medical  Uses."  Ho  had 
worked  at  the  subject  for  ten  years  before  he  felt  justified 
in  giving  to  the  world  the  fruits  of  his  experience.  It 
appears,  from  the  preface  to  his  monograpb,  that,  in  1775, 
he  was  requested  to  give  au  opinion  on  tho  value  of  a 
family  recipe  for  the  cui'e  of  dropsy.  Its  composition  was 
known  ouly  to  an  old  Shropshire  woman,  who  o£t«u  ac- 
compUshod  curo<s  when  orthoilox  pi^aclititniun*  failed  to 
afford  relief.  The  effects  produced  woro  said  to  bo  violent 
putting  and  vomiting,  its  diuretic  action  having  been 
overlooked.    This  socrut  runiudy  was  composed  of  no  less 
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than  twenty  different  ingredients,  and  a  little  investiga- 
tiiin  servpd  to  doraoiistrate  the  fact  tljat  the  only  t* 
jHjsaeasiag  active  properties  was  powtlpred  foxglove-tnart*. 

Dr.  Withering'g  int«rest  in  the  sulijoct  was  stimubtd 
■"by  hearing  that  Dr.   Cawley,  tho  Principal  of  BroM-nuie 
College,  Oxford,  had  been  cured  of  a  pleuritic  effusion  \ij 
the  administration  of  an  infusion  of  the  root  of  this  drag, 
after  Ronie  of  the  first  physiciaDS  of  tho  ago  had  decUnJ 
that  they  could  do  no  more  for  him.     He  learned,  too,  thai 
a  person  in  the  neighborhood  of  Wurwick  had  a  famoos 
recipe  for  dropsy,  tho  ocUvo  ingredient  of  which  vrao  flOjN- 
poMcd  to  bo  digitalis,  aud  that  in  some  parts  of  Yorkdiin 
fo3tglove-tea  was  highly  esteemed  for  this  purpose.     Hett 
onco  comniunced  making  obeervations  on  his  jwitient^  and 
at  his  suggestion  it  was  tried  iu  tho  Royal  Inhrmaiy. 
Edinburgh,  by  Dr.  Hope  and  Dr.  Hamilton.     The  r«sulU 
seem   to  have  Iteen  satisfactory,  for  in   February,    I779, 
Dr.  Stokes  made  a  comuumic^ation  on  tho  subject  to  the 
Medical  Society  of  Edinburgh. 

Dr.  AVithpring's  obsorvjitions  excited  consid^i-ahle  oppo- 
sition, but  he  consoled  himself  with  Uie  reflection  that, 
"after  all,  In  spite  of  opioioo,  prejudice,  or  error,  time 
win  fix  the  real  value  upon  this  discover}'  and  doujnmn^ 
whether  I  have  imposed  upon  myself  and  others,  or  con- 
tributed to  the  benefit  of  science  or  mankind."  Tho  hun- 
dred and  odd  years  which  have  elapsed  since  theao  words 
were  written  have  afforded  an  ample  opportunity  of  prov- 
ing the  inestimable  value  of  the  drug.' 

Active  Pkinciplss. — A  few  years  ago  it  was  customary 
to  a%y  that  digitalis  contained  one  active  priucipio,  ti»e 
glucoside  digitalin.  This  was  formerly  official,  but  was 
removed  from  tho  [British]  Pharmacopceia  in  1S85,  because 
of  tlie  difficulty  experienced  in  defmiiig  it ;  there  being  at 
least  throo  difXi'ri.'nt  substiuicfs  known  under  this  name  ; 

IJomoUe's  digitalin,  a  yollowLih- white,  amorphous  pow- 

>  Wiluam  MorrklL:    "The  Canleruur  uf  IKgiUIi)!."    Lnnovt.  August 

Sill,  lew. 
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der — aometimes  met  with  in  email  scales — inmlorous,  irri- 
tating to  the  nnsfcrils,  intiolublo  lu  water  and  ia  ether,  but 
soluble  in  alcohol  and  in  acids.  It  is  Etill  largely  usod  in 
France  in  the  form  of  the  granules  dt  difjitaline.  It  is  a 
mixture  of  digitalin  and  ili^^itojcin. 

Naiivelle's  dtgUalin  or  crystallized  digitalin,  occurring 
in  the  form  of  white,  ciystalhno  tufta  of  needles,  light^ 
very  bitter  in  taste,  and  insoluble  in  water  and  in  ether. 
It  consists  almost  entirely  of  digitoxin. 

Soluble  or  German  digitalin,  composed  chiefly  of  digi- 
talciin. 

The  digitalin,  formerly  of  the  British  Pharmacopceia, 
waa  almost  insoluble  iu  water,  and  consisted  of  digitoxin 
and  digitalin  in  varying  proportions,  liko  Homolle's  digi- 
talin. 

Tliis  classification  is  now  antiquated,  and  Schmiedeber^ 
finds  that  digitaUs  contains  at  least  flvo  principles,  in  addi- 
tion, possibly,  to  products  of  their  decomposition.  These 
principles  are  not  alkaloids,  but,  with  the  exception  of  the 
first,  are  ghicofiides.    They  ai-e : 

Digiloxin,  insoluble  in  water — The  chief  constituent  of 
Nativelle's  digitalin. 

Digitalin,  iusolnhlo  in  water — The  chief  constituent  of 
Homolle's  digitalin. 

Digiinhin,  soluble  in  water — The  chief  constituent  of  the 
German  digitalin. 

Digitonin,  and 

Digitin, 

The  first  three  are  heart-poisons.  Digitonin  is  either 
identical  vtith  saponin  ^tlio  active  principle  of  soap  bark 
and  senega)  or  is  closely  allied  lo  it.  It  splits  up.  when 
boiled,  into  grape-sugar  and  sapogenln,  and  forms  a  soapy 
emulsion  when  mixed  with  boiling  water.  Digitin  is  phy- 
aiologically  inactive. 

To  sum  up  : 

Homolle's  digitalin  =  digitalin  and  digitoxin;  Kativelle's 
digitalin= digitoxin ;  Germau  digitalin=digitaiein. 
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Anil,  convei-sely  : 

Digitoxiii  is  the  chief  constituent  of  Nativclle's  digitASt. 
Diiritalin  i:^  the  chief  constituent  of  HuniuUf's  digitalia 
l>i^talcm  is  the  chief  constituent  of  Geriiijin  digitalin. 

The  arition  of  watery  and  alcoholic  prejiaratioiis  is  oot 
identical,  arising  from  the  difiEorcnc©  in  solubilitj-  of  the  rn- 
rious  principles  of  digitalis  in  water  and  alcohol,  respect- 
ively.  An  infusion  contains  cliiflly  digitouin,  whilst  the 
tincture  contains  digitalin  and  digitaloin.  Neither  of  tliciu 
contains  much  digitoxin,  but  the  tincture  cuntains  iat<*v 
than  the  infusion.  The  preparation  usually  empIoTcd  to 
act  on  the  heai't  is  the  tiaictun),  whilst  tlu^  ffutihly-prepiuvd 
infusion  is  tho  best  diuretic.  DigitaUs  often  fails  to  gire 
satisfaction  clinically,  from  the  wroHg  preparation  being 
employed. 

Action. — It  ia  no  easy  matter  to  give  a  concise  account 
of  the  action  of  digitalii?,  for  it  is  a  subj^t  on  which  there 
is  tuuch  difference  of  opinion.  Largo  doses  excite  nau- 
sea, vomiting,  and  dianha'a,  tho  vomited  matter  having  a, 
gi-ass-green  color  from  the  action  of  gastric  juice  an  somo 
of  tho  constituents  of  the  drug.  The  active  principlee  aw 
not  destroyed  in  tho  stomach,  for  the  samo  effecle  are 
produced  when  they  ai-o  given  by  the  mouth  as  when 
injected  hypodermically. 

The  great  and  characteristic  action  of  digitalis  is  that  it 
affects  eListicity  of  the  caidiac  muscle  without  at  first 
niodifj-ing  its  contractile  power.  The  imme<Iiato  effect  of 
this  alteration  is  imlieated  by  increase  in  vohinio  of  tho 
puke,  although  the  absolute  working-power  of  the  heart  is 
neither  increaiied  nor  decreased.  At  the  same  time,  the 
quantity  of  blood  driven  into  the  aorta  is  greater  than 
before,  not  only  at  eveiy  beat  of  tho  pulse,  but  ovou  in  a 
given  unit  of  time,  notwithstanding  the  number  of  pulsa- 
tions may  be  diminiHhed.  The  resuJt  is  a  bettyr  ftlliug  of 
tho  ai'ti^rirs  and  an  increase  in  blood  pressure.  Accom- 
panying this  condition  there  is  a  slowing  of  the  pulse,  duo 
to  stimulation  of  the  inhibitory  mechanism  of  Uio  heart. 
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Finally,  ill  conjunction  w-ith  continuous  high- pressure,  wo 
g(*t  irregularity  Iioth  in  the  aption  of  tli«  heart  and  in  tlio 
frequency  of  the  puLse.  Digitalis  does  mit  exert  a  sedative 
action  od  the  muscular  substance  of  tlxQ  heart.  Although 
that  oi'gau  may  be  beating  more  slowly,  it  may  also  be 
doing  more  work. 

Action  of  the  drug  on  the  lieart  is  best  studied  on  the 
frog.  The  fii-st  distinctive  action  is  a  marked  lessening  in 
the  rate  of  the  <mrdiac  heats,  dua  to  prolongation  of  the 
diastolu.  The  systole  is  ahnontially  energetic,  so  tluit  tlie 
ventricles  become  white  as  the  last  drop  of  blood  is  squeezed 
out  of  them.  The  rhythm  is  much  afTected,  auricles  and 
ventricles  no  longer  beating  in,  accord.  The  heart  is  ir- 
regular in  its  contraction,  one  part  being  hard  and  white 
from  strong  contrat^tion,  whilst  another  is  dilated.  Finally, 
the  hofii-t  is  arrostud  in  nystolo,  and  dies  in  this  condition. 

The  contracted,  irregular  heart  is  characteristic  of  digi- 
talis and  its  congeners.  This  condition  is  noticed  after 
division  of  the  vagi,  and  even  after  destructiou  of  the 
spinal  cord.  It  is  evident  tliat  digitaHs  acts  directly  ou  tlie 
heart-muscle  itself.  There  is,  however,  i-easou  to  think 
that  the  inhibitory  activity  of  the  periphcnil  ends  of  the 
pnenmogastrics  is  increased.  There  is  no  stage  in  which 
stimulation  of  the  vagi  will  not  produce  diastole.  It  is  said 
that  a  current  applied  to  the  vagi,  which  will  not  arrest 
the  heai't  in  diastote^  will  do  so  after  the  administration  of 
digitalis. 

In  man,  it*!  effect  on  the  pulso  is  peculiar.  At  first  the 
pulse  is  slowed,  then  it  is  made  quicker,  then  it  becomes 
invgular,  and  finally,  whoa  the  doise  is  sufliciently  hu^,  it 
is  arrestod.  Tliero  is  au  inci-easod  riso  in  blood-pn-saure. 
This  might  bo  duo  to  an  increasu  in  the  power  of  the  con- 
traction of  the  heart,  or  to  coatraction  of  the  arterioles,  or 
to  both  combined.  Schmiedebcrg  and  Boehm  both  hold 
that  the  riso  in  blood  pnnssure  is  due  outii-ely  to  au  in- 
^crease<l  action  of  the  heart,  and  not  at  all  to  contraction  of 
the  vcsselft.     Brunti>i),  on  thu  other  hand,  thinks;  that  it  is 
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due,  ill  great  measure,  to  contraction  of  the  arte 
Theiuitral  [iuItiaU]  slowiug  of  the  puise  is  due  to  stiinu- 
latioii  of  the  vagus  roots  of  the  nieilulla,  aud  j>artly  to 
Btiitmlatioa  of  the  ends  of  the  nerve  of  the  heart.  The 
subsequent  rapidity  of  tho  puLso  is  tho  i-esult  of  paralysis  of 
tbe  vagus  ends.  The  irregularity  is  due  to  tho  action  of 
the  di-ug  on  the  heart  itself. 

Woofl  sums  up  the  action  of  digitaUs  by  Rajing  that,  in 
moderate  doses,  it  stimulates  the  muscular-motor  portion 
of  the  heart — probably  of  its  ganglia — increases  activity 
of  the  inhibitory  apparatus,  and  produces  contraction  of 
the  arterioles. 

DigitaUs  acts  as  a  powerful  diuretic,  especially  in  cases 
of  cardiac  diiiea^w.  This  itt  the  result  of  increased  blood- 
pressure,  and  if  the  latter  ia  alroady  at  its  normal  height 
no  inci-ease  in  the  excretion  of  m*ine  is  produced.  Most 
observers  state  that  it  has  no  such  power  in  health,  but 
Uruuton,  experimenting  on  himself,  found  that  although 
small  doses  had  little  or  no  action,  marked  diuresis  fol- 
lowL'd  when  tho  drug  was  piislied  bo  as  to  produce  synip- 
toms  of  poisoning.  To  obtain  its  action  on  tho  kidneys 
it  is  necessary,  for  reasons  already  explained,  to  employ  a 
freshly-prepared  infusion. 

Digitalis  lowei-s  tho  teniperatnro  of  fobrilo  patients,  and 
toxic  doses  lower  the  temperatTire  several  degrees,  both  in 
healthy  men  and  in  animals.  The  influence  of  moderate 
doees  on  the  normal  temperature  is  uncertain. 

It  is  said  to  be  an  aphrodisiac,  both  in  men  and  women, 
but  this  is  doubtful.  In  tVancie  it  is  employed  as  an  abor- 
tifacient. 

Digitalis  exerts  what  is  called    a   cumulative  action. 
When  blood-pressure  is  at  its  heisht  the  secretion  of  urine* 
is  arrested,  and  it  ia  to  this  power  of  arresting  the  elimjna- 
tive  function  of  the  kidneys  that  the  cumulative  action  of 
the  dnig  is  due. 

TuERArEUTics. — Digitalis  is  allied  in  action  to  strophan- 
thus,  squill,  convallaria,  apocynunt,  adonis,  and  a  number 
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of  othor  drugs.  Barium,  in  its  action  on  the  heart,  is 
allied  to  digitalis. 

The  uctioit  of  digitnli»  on  the  heart  is  aafcagonised  by 
the  belladojum-group  and  by  aconite. 

It  is  gcnemlly  said  ttiat  digitalis  docs  harm  in  aortic 
regurgitation,  and  tliat  it  dot-s  good  in  obstructive  mitral 
diseaao ;  but  it  is  bott«-T  to  rely  ou  syuiptome,  rather  thun 
ou  the  nature  of  the  valvular  legions,  as  indications  for 
ad  miniBt  rati  oils  of  tlie  drug.  A  rough-and-ready  rule, 
which  works  well  in  practice,  is  that  digitalLs  can  ho  given 
when  the  pulse  is  irregular  or  intermittent  and  the  urine  is 
scanty.  Another  point  to  remember  is  that,  as  a  diuretic, 
tlie  frt^shly -prepared  infui^ioii  is  a  better  preparation  tlian 
the  tincture. 

Digitalis  is  a  useful  diuretic,  (wpocially  in  Bright's  dis- 
ease, and  the  following  pill,  given  at  bedtime,  will  increase 
the  secretion  of  urine  ■when  it  is  scanty : 

Powdered  Digitalis, 

Sauill, 

Blue-pill,  fla  gi'.  j. 

Extract  of  Hyoscyanms,       gr.  ij. 

Some  years  ago  Wuiiderlich  and  other  German  observers 
advocated  the  administration  of  largo  doses  of  digitus  in 
acute  specific  diseases.  Ho  gave  from  half  a  drachm  to  a. 
drachm  of  the  jKiwdered  leaver,  tho  dose  being  spreiid  over 
four  or  five  daya.  Hirtz  gave  half  a  drachm  a  day,  and 
Hankel  occasionally  as  much  as  one  hundred  grains  daily. 
I  have  recordfHl  a  case  of  typhoid  fever  which  suddenly 
terminated  fatally  during  its  trojitment  by  digitalis.  Tbe 
patient  was  a  child  ton  years  of  age,  and  the  dose  given 
was  nine  minims  of  the  tincture — 'equivalent  to  a  little 
over  a  graiu  of  the  leaves — every  two  houin.  Eight  days 
lat«r  the  doeo  was  increased  to  twelve  minims  every  two 
hours,  and,  after  taking  six  doso«,  tho  patient  died,  the 
pupils  iiumeiliat^ly  befoi*e  death  being  widely  dilated,  and 
the  nuluil  pulse  being  so  wi-ak  that  it  could  liardly  bo 
felt.  It  was  tbe  twentieth  day  of  the  disease,  and  the 
as 
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temperature,  on  the  evening  preceding  the  fatal  termina 
tion,  was  104.8°  F.    Digitalis  nudoutit^.-dly  lowers  the  teiu-- 
perature,  but  oilier  drugs  arc  employed  for  this  px 
with  less  risk. 

The  late  Mr.  Jones,  of  Jersey,  in  cases  of  delirium  tr 
mens,  f;ave  half -ounce  doses  of  the  tiacture  of  dig)  talis,  ^ 
repeating  it  in  four  hours,  and  subsequently  continuing! 
the  medicine,  if  necessary,  in  twodraclim  doses.     Sevenlv 
cases  were  ti-eated  by  him  in  this  manner  without  the  pro-^J 
duction  of  any  alarming  symptoms;  but  other  observcrs^l 
were  not  so  fortunate,  and  in  two  cases  the  patient  fell 
back  dead,  although,  up  to  the  moment  of  death,  there 
had  been  nothing  to  Indicate  senous  danger. 

It  is  decidedly  unwise  to  employ  such  largo  doses  of 
digitalis,  although,  on  the  other  hand,  there  is  oft^^^n  an 
exaggerated  fear  of  the  dangers  attending  use  of  th©  drug 
in  moderate  doses.  It  must  be  remeral)ere<l  that  If  a  patient 
dies  tiuddenly  when  taking  digitalis,  the  death  is  alwava 
attributed  to  the  treatment;  whereas  if  any  other  drug 
were  given,  the  result  would  probably  be  attributed  to  the 
disease. 

[Preparatioks. — lixtractura  Uigitalis  ;  Extractum  Digi- 
talis Fluidum ;  Infusura  Digitalis,  15  6m.  of  leavee  to 
each  1,000  Co.;  Tinctura  Digitalis,  1  Gm.  in  6.fl7  Cc] 
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STR0PHANTHU3 

[According  to  theU.  S.  Pharm.,  strophanthuB  is  the 
of  Strophanthus  hispidus  De  Candole  (nat.  ord.  Ajtocyna- 
C6a),  deprived  of  its  long  awu.  ]  Its  native  namo  is  k-omb^ 
and  it  comes  from  Zambesi  and  other  parts  of  Africa. 

The  Active  PatsTiPLE  of  stropbanthus— atrophauthin  [a 
glucoside] — is  most  abundantly  present  in  the  tieods,  vfhe 
it  occurs  along  with  substances  of  little  pharmacolog^ical 
interest,  such  as  albumen,  mucilage,  resin,  eitractive  mat- 
ters, etc.  Strophanthin  is  a  very  powerful  pharmacology. 
cal  agent.     As  regards  frogs,  it  has  three  times  the  activity. 
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of  aconitine,  and  is  ten  times  as  active  as  pseudacoiiitine. 
With  niamniale,  however,  it  ie  less  lethal  than  either  of 
those  alkaloids. 

Actios. — For  our  knowledge  of  the  pharmacological 
action  of  this  drug,  we  are  indebted  almost  exclusively  to 
Professor  T.  R.  Fi'aser,  of  Edinbui^h,  whose  papers  on  the 
subject  will  always  remain  models  for  work  devotod  to  the 
action  of  drugs. 

Strophanthus  is  a  member  of  the  digitalia-group,  and  is 
essentially  a  muscle-poison.  Its  action  on  skeletal  mus- 
cles is  very  marked.  Under  its  influence  tUu  muscles  be- 
come enteebled ;  somewhat  rigid ;  affected  \vith  fibiillary 
twitchings,  and,  finally,  non-contractile,  pale,  and  hai^d. 
Their  reaction  is  changed  from  the  normal  alkaline  to  acid, 
and  lactic  acid  can  bo  separated  iu  considerable  quantities. 
Strophanthiis  paralyzes  the  muscles  chiefly  by  diminishing 
their  power  to  relax,  and  it  then  rapidly  destroys  this 
capability  by  producing  a  couditiou  indistiuguishable  from 
that  of  rigor  mortis. 

The  spontaneous,  fibrillary  twitcliings  of  the  muscles, 
to  which  reference  has  been  made,  aro  n on- rhythmical, 
increasing  contractions,  which  may  he  likeuud  to  the 
muscular  contractions  of  graver  forms  of  chorea.  The 
strophanthus  chorea  involves,  in  succession,  iudeiwndent 
fasciculi  of  many  single  muscles,  in  contrast  to  the  involve- 
mont  of  entire  muscles  which  occurs  in  true  chorea.  Thuy 
are  the  result  of  the  action  of  the  drug  on  the  terminations 
of  motor  nerves  in  the  muscles. 

Strophanthus  acts  directly  on  the  cardiac  muscle,  one  of 
the  chief  results  of  this  action  being  an  increase  of  con- 
tractility, rendering  the  systole  more  prolonged  and  more 
perfect.  After  a  large  dose,  the  systolic  typo  of  change  is 
well-marked,  and  the  capability  of  relaxing  is  so  diminished 
that  diastole  becomes  impossible ;  the  heart  ceasing  to  beat 
with  the  ventricle  so  thoroughly  contracted  that  its  cavity 
is  almost  effaced.  The  muscle  is  so  profoundly  affected 
that  it  passes  at  ouco  into  a  state  of  rigor  mortis. 


404 


DRUGS  OF  TECtBTABLK   ORIGIN 


When  only  amall  doses  of  strophanthus  are  giveo,  tiw 
heart  aKfflimes  the  diastohc  type,  aud  the  irritability  and 
contractility  of  the  heart  are  not  destroyed.  Even  -when 
tile  heart  has  been  brought  to  a  standstill  in  a  state  of 
diastole,  mechanical  irritation  invariably  causes  perfect 
contraction  ;  whilst  rliytliaiiivil  conti-actious  now  and  tliea 
occur  spontaneously.  Actual  loss  of  contractility  occun 
only  wlien  the  largely-dilated  ventricle,  after  a  long  pe* 
riod  of  suaiJended  action,  graduaUy  loses  its  abnormal  di- 
latation, by  slowly,  and  almost  imperceptibly,  shrinking 
to  normal  or  subnormal  dimensions.  Experimenta  witb 
atropine  plu3  strophanthus  show  that  stimulation  of  th© 
cardio-inhibitorj'  apparatus  is  not  the  cause  of  the  diastoUc 
condition.  It  is  improbablo  that  it  is  the  result  of  a  diiecfc 
action  on  the  muscle  of  tho  heart,  for,  even  in  tlie  extreme 
forms  of  the  diastolic  type,  tho  contractions  are  strong, 
and  fiuflicc  to  completely  empty  the  ventricle.  It  is  much 
more  pi-obablo  that  weakness  of  the  exoito-motor  nerve- 
structures  is  the  chief  cause,  and  that  this  action  operates 
eimultanoously  with  the  action  on  the  muscle  which  in* 
creases  its  contractihty.  Tho  following  points  havo  been 
demonstrated : 

A  systolic  type  of  change  is  produced  by  large  doses,  and 
a  diastolic,  by  small  doses. 

Wliatevor  may  be  the  type,  great  increase  occurs  in  tha 
movements  of  the  heart  by  exaggeration  of  exjhinsiou  as 
well  as  of  contraction. 

Slowing  of  the  rate  of  contraction  is  always  produced. 

Auricular  expansions  and  contractions  are  increased  as 
well  aa  tho  vcntricxilar,  and  most  obviously  bo  when  the 
type  is  diastolic. 

Tho  production  of  (bis  increase  in  movements  of  the 
heart — consisting  of  a  greator  ampUtude  of  diastolic  ex- 
pansion, and  a  more  complete  systolic  contractiou — is 
significantly  empha-sized  when  tho  action  of  the  drug  ia 
produced  in  an  enfeebled  and  insnlticiently-acting  heart. 

In  the  systolic  type  of  action,  tho  heart-muscle  rapidly 


STROpnANTmrs :  actios 


40S 


ar-quires  an  acid  reaction,  showing  that  tho  drug  acts 
oa  tlie  heart  in  the  same  way  that  it  acts  on  the  skeletal 
muscles. 

In  tho  diastolic  type,  the  heart-muscle  ia  neutral  or  alka^ 
line,  even  for  a  considerable  time  after  paralysis  of  the 
heart  has  been  induced. 

The  action  of  strophanthus  on  the  heart  is  more  power- 
ful than  that  of  any  other  known  drug.' 

Stiophanthus  exerts  little  or  no  action  on  the  blood- 
reesels,  and  no  action  on  the  brain. 

When  applied  to  tlie  eyes,  a  (solution  of  strophanthin 
produces  only  slight  and  transitory  blunting  of  sensibility. 
This  incomplete  atia>sthesia  is  accompanied  by  disagreeable 
irritation  of  tho  eye,  ospucially  at  the  inner  canthus,  and 
by  a  bitter  taste  in  tho  mouth.  No  ulToct  is  produced,  on 
visiou-accomiuodation  or  on  intraocular  pressure. 

Neither  in  frogs  nor  in  rabbits  has  any  distinct  effect  on 
secretion  becu  observed  after  singlo  lethal  or  non-lethal 
doses,  excepting  that  occasionally,  in  frogs,  there  is  an 
increase  of  secretion  by  the  skin. 

It  i.s  claimed  for  strophanthus  that  it  is  less  apt  than 
di^talis  to  produce  cumulative  effects,  aud  that  it  acts 
with  greater  certainty  and  rapidity.  The  great  advantages 
of  strophanthus  are : 

It  contains  an  active  principle  of  far  greater  potency 
than  any  that  can  be  extracted  from  digitalis. 

It  has  little  or  no  action  on  the  blood-vessels. 

It  produces  no  gastric  disturbance. 

It  is  extremely  rapid  in  its  action. 

Thedi.'tadviuitages  of  strophanthus  are :  That  it  is  often 
adulterated  with  allied  hut  inforior  species,  and  that  tho 
tinctiu'e,  as  supplied  commercially,  is  variable  iu  strength 
and  quality. 

[Preparation.— Tinctura  Strophanthi,  20  per  cent.] 

'  In  ftupporl  of  the  laststBteraent.  tt  wAy  he  uientlooed  that  straphati' 
thus  ia  tJiree  hundred  ttmM  as  powerful  as  Meroli'g  digitaUn,  and  tlilrtf 
tllUM  as  povrerful  im  oonTalUtnarin. 


Castor-oil— Crotonoil—Aloh»—Cascara  S aobadji- 

COLOOTKTH—ELATERIfM— Jalap — PODOPHTLUS— 

Rh  17B  ABB— Senna 

These  drugii  all  belong  to  the  class  of  purgatives,  cathar- 
tics, or  aperients — iJnjgs  which  are  employed  to  pn>duae 
purgatioa  ur  catharsis  by  increasing  either  intestinal  scrre- 
tion  or  peristaltic  movements,  or  which  naay  be  defined, 
briefly,  as  substances  which  cause  intestinal  evacuation. 

Purgatives  derived  from  the  vegetable  kingdom  com*- 
spond  to  cutaneous  irritants  in  the  nature  of  their  action ; 
tho  latter  produce  irritation  of  the  sldn,  and  the  former 
Btimulato  or  irritate  tho  intestines,  and  give  rise  to  in- 
creased secretion,  and  to  peristaltic  movements  which 
expel  the  couients  of  tho  bowel  and  allo%v  no  time  fw 
roabsorption  of  tho  fluid  which  may  have  been  poured  out 
into  the  intestines. 

Some  purgatives  act  on  the  motor  ganglia  of  the  inles- 
tinos,  and  act  equally  well  whether  given  hypodermically 
or  otherwise  ;  such  beiog  tho  case  witli  alo'in,  rhubarb,  and 
senna.  Au  infosioa  of  tho  latter,  injected  into  the  blood, 
inducoij  prompt  cathaisis. 

Almost  auy  irritant,  not  possessing  tojdc  properties, 
might,  theoretically,  be  employed  as  a  purgative  ;  but  vol- 
atile drugs,  and  drags  which  are  readily  aI>sorbed  from 
tho  stomach,  pass  into  tho  general  circulation  at  once,  and 
fail  to  roach  the  intestines,  so  that  they  are  unsuited  for 
this  puq)ose. 

Many  substances,  such  as  castor-oil,  crotonoil,  and  jalap, 
pass  through  the  stomach  unchanged,  and  are  not  acted  on 
until  they  come  in  contact  with  tho  alkaUos  of  the  bile  and 
pancreatic  juice,  and  then  become  efficient  as  purgativas. 

Purgatives  may  be  chissifieil  as  follows  : 

Laxaiiivs,  the  inildoet  puigutivcs,  do  little  more  than 
increase  peristaltic  movements  and  soften  the  fsecee.     To 
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this  flaBS  belong  figs,  prunes,  honey,  treacle,  mantLi,  tama- 
rinds, sulphur,  maguesia,  and  custor-oU  (in  small  doses). 

Simj^Ie  Ptmjalives. — These  are  eornewhat  stronger  than 
laxatives,  and  their  administration  is  usually  followed  by 
ono  or  more  copious  evacuations,  although  there  is  no 
great  int'reaso  uf  iuteetiiiul  secretion.  Examples  of  this 
group  are  ca£bor-otl  (large  dosee),  aloes,  rhubarb,  cascara 
sagrada,  and  sonnn. 

ScUirn  Pnryatiw^.~-T\w  properties  of  this  group  liave 
already  boeu  considered  in  detail.  The  best  examples  are 
the  sulphates  of  potassium,  sodium,  and  magnesium;  phos- 
phate of  sodium,  and  tartrate  of  potassium.  Most  of  the 
natural  purgative-waters  depend  for  their  proiwrtios  on  the 
presence  of  th«90  salts  iu  various  proportions. 

Bydragogiics. — ^Theso  aro  purgatives  which  excito  a 
copious  secretion  from  the  intestinal  mucous  menibraue. 
The  best  examples  aro  elatorium,  gamboge,  and  cream  of 
tartar. 

Drastics. — Theso  give  rise  to  violent  action  of  the  in- 
testines, often  accomjianied  by  pain  and  griping.  They 
increase  both  tho  iutostuial  secretion  and  the  perit^taltic 
action.  They  are  closely  allied  to  tlio  hjdragogue  purga- 
tives, but  stimulate  peri.iitallic  action  more  than  intestinal 
secretion.  Examples  are :  elatcnum,  jalap,  scammony, 
oolocynth,  crotou-oil,  and  podophylliu, 

Cholagogues. — These  act  on  the  liver  and,  probably,  on 
the  pancreas  as  well  as  on  the  intestinal  tract.  Some  act 
simply  as  hepatic  stimulants,  but  other  members  of  this 
group,  by  their  action  on  the  intestines,  assist  in  expelling 
tho  bile  and  preventing  its  reabnorption.  Kxaroplcs  aro  : 
gray-powder,  blue-pill,  calomel,  aloes,  podophylUn,  and, 
perhaps  also,  euonyminand  iridin. 

A  strictly  accurate  pharmacological  classification  of  pur- 
gative agents  is  difficult,  as  tho  active  principles  of  many 
of  those  which  are  of  vegetable  origin  have  not,  as  yet, 
been  isolated. 


DRUGS  or  TEORTABLR   ORIOIN 
CASTOK-OIL 

Owtor-ofl,  or  Oleum  Ricini,  is  expn:«8cd  fr 
of  Ricinus  c/pmmnnis,  ihe  castor-oil  plant  or  Palma  ChrisC 
The  plant  is  common  in  mauy  tropical  climates,  and  in 
Spain  attains  a  height  of  from  lif  teea  to  twenty  feet,  with 
a  trunk  a»  big  afl  a  man's  hotly.  In  Englaut],  it  is  colli- 
rated  as  an  ornamental  plant,  and  la  often  tisod  to  k«ep 
flics  away  &om  rooms.  The  seeds  are  the  sixe  of  a  small 
bean,  oTal,  compressed,  obtose  at  the  ends,  smooth  and 
polished  on  the  surface,  of  a  light  asb-color,  and  lunrfaled 
with  blact  spots  and  Toins.  The  oil  is  thicl£.  viscid,  color- 
less or  of  a  pale  straw-color,  and  should  be  nearly  tasteless. 
The  Iiest  oil  is  the  "cold-drawn  "or  that  which  iscxpressad 
without  heat.  Castor  oil  is  a  good  example  of  a  "  fixed  " 
as  contrasted  with  a  "  Tolatile  "  oil.  It  is  said  to  bo  often 
adulterated  with  some  cheap,  bland  oil ;  a  drop  or  two  of 
crotou-oil  beiug  added  to  umke  it  active.  Thu  seeds  con- 
tain  an  add,  drastic  principte ;  an  alkaloid  called  riciniue 
(which  is  not  physiologically  active),  and  several  fatty 
acids,  including  rioiuolcic  acid>  wliich  it>  peculiar  to  castor- 

Actios. — Castor-oil  is  a  mild  but  dodded  purgative,  pro-' 
ducing  copious,  fluid  fainl  dischan^.    Its  action  on  the 
liTor  is  sJigbt,  and,  if  aaything,  the  secretion  of  bile  is 
diminished  as  soon  as  the  purgative  stage  is  fully  e«tab-      ' 
lisbed.    When  rubbed  into  the  gkiii,  it  is  absorbed,   and 
produces  its  characteristic  action.    Injected  into  a  vein,  it 
Induces  malaise,  nausea,  fainting,   anxiety,  and  gvneral      I 
dulness  and  depression  without  purging.    It  is  probable^ 
that  it  Is  eliminated  with  the  fsaces,  but  this  is  uncertain.    H 

It  has  been  stated  that  castor  oil  is  a  galactagogue ;  but 
pilocarpine  is  the  only  drug  which  ha.'s  the  power  of  in-, 
creasing  the  socrotiou  of  milk  in  nursing  women. 
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CROTON-OIL 

Oroton-oil,  or  Oleum  Tiglii,  is  exproBSod  from  the  seeds 
of  Croton  Tiglium,  growing  iu  the  Kast  Indies,  nie  seeds 
i-esemble  those  of  castor-oil,  but  are  suiaUer,  duller  and 
browner  in  color,  and  are  not  mottled.  The  oil  is  slightly 
TLScid,  pale-yellnw  in  color,  and  acrid  to  the  taste.  Ite 
compositioa  is  complex,  and  its  active  principles  have  not 
yet  been  separated. 

Cruitmotis  an  oily  Bubetance,  said  In  possess  the  irritant 
properties  of  croton-oiJ.  It  is  more  probable,  however,  that 
the  oil  owes  its  vesicating  properties  to  croton  resin — a 
harrlj  pale-yt'llow,  bilitlo  substanCK,  nearly  insoluble  in 
water,  but  freely  soluble  in  alcohol,  ether,  and  chloroform. 
There  is  reason  tu  suppose  that  it  is  either  a  lactone  or  an 
anhyilrido  of  complex  stniclurc. 

Action. — Applied  locally,  croton-oil  irritates  the  skin, 
and  produces  redueas,  vesication,  and  pustulation,  not  in- 
frequently followed  by  permanent  scarring.  The  irritant 
action  is  much  increased  by  the  addition  of  an  alkali,  gucU 
as  liquor  potasaae.  Croton-oil  may  excite  an  erytliema, 
even  when  taken  internally.  It  is  a  good  example  of 
a  drug  which  acts  as  an  irritant  to  the  skin  and  is,  at  the 
samy  time,  a  powerful  purgative. 

Croton-oil  is  a  violent,  drastic,  and  hydragoguo  cathar- 
tic. The  fact  that  a  drop  placed  at  the  back  of  the  tongue 
Speedily  evacuates  tho  bowels,  rcndeisit  especially  suitable 
in  cases  of  insensibility  fi-om  apoplexy  and  other  causes, 
when  difficulty  is  exjierienced  in  inducing  tlie  patient  to 
swallow  other  drugs.  It  exerts  very  little  action  on  tho 
secretion  of  bile.  In  large  doses,  it  is  a  violent,  irritant 
poison.  Most  of  the  cases  of  poisoning  by  castor-oil  are 
due  to  the  fraudulent  admiitura  of  a  small  quantity  of 
croton-oil  to  increase  the  purgative  effect. 
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ALOES 

Tliere  aro  two  official  kinds  of  aloes — Barbadocs  aloes. 
ubtahiod  from  Aloe  vulgaris,  auil  Socotrine  aloed  from 
AtoH  socotriua  and  otiier  spucies.  The  drug  is  procun^ 
by  making  transverse  incisions  info  t!ie  bases  of  the 
leaves.  The  medicinal  efifects  vary  but  little,  but  Barlia- 
does  aloes  is  slightly  mora  active. 

Aloi^s  enters  into  the  composition  of  a  great  number  of 
preparations  ;  indeed,  there  are  few  laxativ©  piUs  whidi 
do  not  contain  it.  The  compound  decoction  of  aloes  is 
popularly  known  as  Banme  de  Vie.  The  pill  of  aloes  aEid 
myrrli  coutaius  satfroa,  aad  is  colled  Kufus'  pill,  from  iU 
red  color. 

AloVn,  the  most  importint  constituent  of  aloes,  is  a 
neutral,  bitter  principle,  very  sparingly  soluble  in  cold 
water,  but  dissolving  readily  in  hot  water  And  in  diluted 
al(M3hol.  Wei-e  it  not  for  its  insolubility  in  cold  water, 
aloia  would  bo  largely  employed  hypodcrmically  as  a  I&xa- 
tive.  There  are  tlu-ee  varieties  of  aloin— barbaloi'n,  soc- 
alo'in,  and  natulom,  obtaiued^  respectively,  from  tho  Bar- 
badocs,  Socotrine,  aud  Cnpo  aloes.  Squibb  says  tliat  the 
varioua  kinds  of  aloes  differ  as  much  from  each  other  ns 
do  tho  alkaloids  of  cinchona  bark ;  but  this  vievr  is  not 
generally  held,  and  tlioy  ai-e  probably  pi-otty  much  alike 
in  their  action.  Tho  aloin  of  commorco  is  usually  in  tuft^ 
of  bright-yellow,  acicular  crystals. 

AliKS  also  contains  a  rcsinoid  body,  which  difTers  frijm' 
ordinary  resins  iu  being  solublo  iu  boUiug  water.  Aloetic 
acid  and  a  volaiiie  oil  are  also  mentioned. 

Action. — la  the  lower  animals,  hypfHlermic  injections 
of  aloia  give  riao  to  a  |H-cuUar  form  of  iutlammatiou  of  tliu 
kidneys :  The  tubules  lose  their  epithelium,  but  while  the 
glomemli  remain  intatjt,  they  become  surrouiidetl  by  an 
increase  of  fibrous  tissue.  Tho  aloin  can  be  detected  iu 
urine,  which,  then,  often  contains  albumin. 

THERAPKtrncs.— Most  obaervei-s  state  that  aloes  exerts  a 
laxative  action,  by  whatever  means  it  is  introduced  into 
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the  system,  and  raaintaia  that  it  acts  equally  well  whether 
taken  by  mouth,  rulilieil  into  tho  skiu,  or  injoctod  hypo- 
dennically.  Others  are  of  opinion  tliat  it  fails  to  exert  auy 
action  unless  brought  into  contact  with  the  bile;  and,  in 
support  of  this  view,  point  out  that  on  onoma  of  aloes 
exfi-ts  no  more  action  llmu  an  onomu  of  wator,  unless  pre- 
viously raixod  with  ox-bilo,  when  it  acts  as  a  powerful 
irritant.  As  throwing  soino  light  on  tho  subject,  it  may  l>o 
pointed  out  that  a  hy|KKlermic  injection  of  aloin  acts  as  a 
laxative,  and  that  powdered  aloes,  sprinkled  on  a  blistered 
sui'face.  is  an  efficient  purgiitive.  It  is  generally  admitted, 
too,  that  when  aloes  is  administered  to  a  nursing  woman 
ii  purges  tho  child  at  the  breast.  Somo  authorities  are  of 
opinion  that  tho  specific  action  of  aloes  is  exerted  solely  on 
the  colon  and  rectum,  and  that  it  is  a  simple  evacuant  of 
ffecea ;  while,  by  others,  it  is  hold  that  its  primaiy  action  is 
to  increase  the  secretion  of  hilo,  aud  that  the  purgative  or 
itive  action  is  secondary.  It  is  said  that  aloes  is  use- 
iu  cases  of  jaundice  when  there  is  no  bile  in  the  intes* 

les,  but  it  is  found,  ozperimcutally,  that  large  doses  of 
'^alocs  powerfully  stinitdato  the  liver  of  a  dog. 

Aloes  is  a  tjinly  laxative,  and  it  may  be  six,  twelve,  or 
twenty-four  hours  before  it  operates.     It  is  useless  when 

ompt  action  is  requii-ed.  The  motions  produced  by 
Faloes  ai-e  bulky,  a  little  softened,  and  not  watery.  It  dif- 
fers from  other  purgatives  in  not  producing  subsequent 
constipation.  Its  habitual  use,  in  largo  doses,  is  said  to 
cause  tenesmus;  a  feeling  of  weight,  heat,  and  uneasinees 
in  the  pelvis;  and  a  tendency  to  tho  production  of  piles; 
but  of  this  there  is  no  proof.  It  is  said,  too,  that  it  in- 
duces hyperiemia  of  the  uterus,  increaaes  the  menstrual 
flow,  and  produces  sexual  excitemont. 

Aloes  is  often  employeilasa  "dinner-piU,"  a  formula 
for  which  is: 

Extract  of  Barbadocs  Aloes,  gr.  ij. 
Extract  of  Nux-vomica,  gr.  se. 
Extract  of  Gentian,  gr.  jss. 
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These  pills  are  to  be  iakon  once  or  twice  a  day,  half  an 
hour  before  meals.  They  are  largely  resorted  to  by  eldetlT 
people  who  lire  well  and  take  but  little  exercise.  They 
may  bo  taken  for  years  without  losing  their  effect. 

An  old-fashioned  dinner-pill,  known  as  '*  Lady  Web. 
Bter's,"  contains: 

Powdered  Socotrine  Aloes,    gr.  ij. 
I'owderod  Elastic,  gr.  ss,    ' 

Powdered  Red-rose  Leaves,   gr.  ss. 

"Tjidy  Hesketh's"  and  '*  Lady  Crespigny's  "  pills  haves" 
similar  composition.  The  formula  is  a  vei*y  old  one,  and 
may  be  found  in  the  Paiis  Oodex  of  1758  [and  Redwood^ 
"  Supplement  to  the  Pharmacopoeia  "]. 

For  habitual  constipation  with  amemi%  aloes  is  often 
given  in  combination  with  iron,  a  favorite  formula  being: 


Sulphate  of  Iron, 
Extract  of  Aloes, 


Kr.  J. 


These  pills  are  given  at  first  three  times  a  day,  then 
twice  a  day,  and,  fmally,  only  once  a  day.  They  ar©  effi- 
cacious, but  it  may  take  a  fortnight  to  produce  the  desired 
effect.  The  addition  of  the  iron  is  a  distinct  improvement 
ou  the  simple  aloes  pill. 

Aloes  is  tlie  active  ingredient  in  most  of  the  widely- 
advertised  patent  medicines. 

'*  Holloway's  pills  "  consist  of  aloes,  62  grains;  rhubarb, 
27  grains;  Glauber's  salt,  3  grains;  pepper,  T  grains;  and 
saffron,  3  grains. 

The  Sequah's  "  Prairie  Flower"  contains,  in  twoounces  : 
Aloes,  105  grains;  carbonate  of  sodium,  35  grains;  water, 
735  grains,  with  a  few  drops  of  tincture  of  cap.sicum  and 
tincture  of  myrrh. 

"  Mother  Seigel'a  Syrup  "  contains  two  drachms  of  ale 
in  four  ounces,  with  a  little  treacle,  borax,  capsicum,  and 
liquoiirr. 
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CASCARA  8AGRADA 


^^  Cascara  sa^ada — the  Siicred  bark — is  the  dried  bark  of 
I  Rltamniia  PursHiaiHi.  Tho  drug  coutains  several  resinous 
I  bodies,  derivatives  of  chrysophanic  acid,  and  is  also  rich 
\  iu  tannin.  It  )»  allied  in  action  to  Rhamnus  caUiarticus 
(tlie  old-fashioned  buckthonx),  and  to  Rhamnna  franrptJa 
(black  alder).  It  is  less  drastic  than  the  former,  and  more 
active  than  the  latter. 

Therapeutics. — Cascara  sagrada  is  usually  described  as 
a  *'tonic  laxative,"  but  I  would  rather  take  my  tonics  und 
laxatives  separately.  My  experience  of  one  of  the  most 
popular  fluid-extracts  of  cascara  sagrada  is,  that  if  you 
take  forty  minims  in  water,  at  bedtime,  it  disturbs  you 
before  you  have  finished  dressing  in  the  moraing;  and 
if  you  take  it  in  the  morning,  it  disturbs  you  at  break- 
fast just  as  you  are  reading  your  paper.  It  is  true 
that  it  does  not  gripe,  and  that  it  produces  no  straining; 
but  it  does  not  evacuate  the  contents  of  the  intestines 
thoroughly,  and  it  »eenis  to  me  to  be  less  satinfactory  in  its 
action  than  a  ymalldoeeof  calomel  given  in  a  pill  with 
extract  of  hyoscyamus.  It  may  be  given  advantageoii.'ily 
with  other  laxatives.    Tlie  following  is  a  useful  formula :  * 

Extract  of  Cascara  Sagrada,  gr.  ij. 
Aloia.  gr.  i 

Strychnine,  gr.  -^ 

Extract  of  Belladonna,  gr.   ^ 

Ipecacuanha,  gr.  iV 

This  pill — coated  or  varnished  by  preference — is  to  bo 
takfu  in  the  moruiog  before  breakfast,  or  three  times  a 
day  after  meals,  according  to  the  necessities  of  the  pjitient. 

Buckthorn -jiiico  and  buckthorn-berries  aro  now  rarely 
used.  An  old  writer  says:  "They  bo  not  meeto  to  bo 
ministered  but  to  young  and  lustie  people  of  the  countrie, 
which  doe  itet  more  store  of  their  money  thajt  their  lives." 

<  UCRRXIJ. :  Pnx.'titioiuT.  vol.  xxxix.  p.  417. 
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COLOCYNTH 

Colocynth  is  tho  pulp  or  pith  of  Citrullus  ColocjfnikU, 
which  grows  on  tho  uhorcs  of  tho  MoiUterranean,  and  also 
iu  India.  It  is  tho  bitter  applo  or  bitter  cucumber,  and 
the  "  wild  vine  "  (literally  tho  vine  of  tho  :field)  of  the  OM 
Testament.  It  was  formerly  imported  from  Mogadore,  on- 
peeled,  but  now  comes  to  us  from  Smyrna,  Trieste,  Fran«v 
and  Spain,  already  deprived  of  its  outer  covering.  The 
pulp  alone  is  employed,  the  pips  being  rejected  because 
,  they  are  inert.  In  some  parte  of  Northera  Africa 
'  seeds  constitute  au  important  article  of  diet  atuoivgst  i 
natives. 

AcTiTE  Princtplk. — Its  active  principle  is  the  g:luc 
colocynthin.  The  pulp  contains,  iu  addition,  a  g^ood 
of  resinous  matter. 

Actios.— Colocynth  is  a  pAwerful,  drastic,  cholagogue 
purgative,  and  is  ooraraonly  gi\'eu  in  comhinatiou  with 
aroniatics  and  other  substances,  to  moderate  the  violence 
of  its  action  and  prevent  griping.  It  produces  copious, 
watery  motions,  which,  after  large  doses,  may  bo  serous, 
mucous,  or  mixed  with  blood.  It  promotes  peristaltic  ac 
tion,  and  often  gripea  severely.  It  stimulates  the  intestinal 
glands,  and  iucruases  the  secretion  of  bile.  Id  largo  doeee 
it  may  produce  gastroenteritis. 

The  tincture  of  colocynth,  of  the  German  PharmacoptBia, 
puigee  if  rubbed  into  the  skin  of  tho  abdomen. 

Colocyathin  acts  equally  well  as  a  pm^ative,  wh«ther 
takeaby  the  mouth,  injected  hypodermically,  or  introduced 
direi-tly  into  tho  circulation. 

Colocynth  is  also  a  diuretic,  and,  when  administered  to 
dogs,  produces  inflammation  of  tho  kidneys  and  bladder. 
It  is  fatal  to  many  of  the  lower  forms  of  animal  life,  and 
id  frequently  used  for  tho  dostniction  of  moth. 

When  the  powdered  pulp  is  ijihaled,  it  induces  sneeKiag, 
and  irritates  tho  nostrils.  Those  who  are  engaged  in 
handling  the  drug  often  sulTer  from  '\ioIent  puj'ging. 
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Colocimth  is  allietl  to  aloes,  but  iliffers  from  it  in  its 
di-astic  action  ;  in  acting  on  tho  wholo  of  the  intestinal 
tnu;t,  anil  not  solely  on  tlie  lower  bowel,  aui!  in  Uie  altsence 
of  Umic  properties. 

TnERAPEirncs. — When  colocynth  in  administoi-od  for  itfl 
purgative  action,  it  is  commonly  givon  in  combination  with 
other  purgatives.  The  following  is  a  favorite  formula  for 
an  aperient  pill : 

Compound  Colocyntb-pill,  gr.  ij. 

Blue- pill,  gr.  S8. 

Extract  of  Hyoscyamus,     gr.  j. 

Powdwed  Ipec^acuanha,       gr.  t- 


ELATEBIUH 

Elaterium  is  tho  sediment  of  the  fruit  of  the  squirting 
cucumber,  Ecbnllium  Elaterium.  Tho  fruit  is  cut,  and 
tho  juice  is  gently  pressed  out,  parsed  thi'ough  a  hair 
sieve,  and  set  aside  to  deposit.  The  sui>ernatant  fluid  is 
poured  ofT,  and  the  sediment  in  dried  on  porous  tiles  in  a 
wai'ni  place. 

Thk  Active  Pkinciple  of  elaterium  is  elaterin.  This 
is  not  an  alkaloid,  but  a  chemically  neutral  eubstanco. 
Much  of  the  elaterium  of  commmxe  is  impure,  llie  best 
contains  twenty-five  to  thirty-three  per  cent,  of  elaterin ; 
the  worst,  not  more  than  lifteen  [ter  cent. 

Actios. — Elaterium  and  elaterin  are  powerful,  drastic, 
hydragogue  purgatives.  They  increase  peilstaltic  action 
and  iutestinal  secretions.  They  induce  purgation  only 
wlien  taken  iuterually,  and  only  when  brought  in  contact 
with  tho  bile. 

Injected  subcutaneously,  they  cause  saUvation,  insen- 
sibility, tetanus,  aud  dyspnoea. 

Large  dosos,  taken  internally,  excite  inflammation  of 
the  stomach,  intestines,  and  peritoneum. 

Applied  loctUly,  eUiterium  acts  as  au  irritant  to  the  skin, 
and  people  engaged  in  handling  the  drug,  and  preparing  it 
for  market,  suffer  from  ulceration  of  the  fingers. 
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The  dose  of  good  elaloriuiu  is  Ci-om  oae-eif;hth  toi 
quarter  of  a  grain,  and  of  elateiin,  from  one-sixteeaEb ' 
one-twelfth  of  a  grain- 
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JALAP 

Jalap,  the  tuberous  root  of  Iponusa  Jalapa,  also  known 
as  Exogonium  purga,  is  imported  fi\>ni  Mexico,  the  drag 
having  been  named  after  the  city  of  Xalapa.     Jalap 
is  obtuuted  by  the  action  of  diluted  alcohol,  and  con 
convolvuliu. 

Action. —Jahip  is  a  hydragogiio  purgative,  but  pm^ 
only  when  brought  in  contact  with  the  bile.     It  incivai<<5 
both  the  solid  and  the  watery  constituents  of   bile,  and 
stimulatuH  the  intestinal  glands.    It  nxay  h*s  described  as 
being  a  powerful  intestinal  stimulant,  and  a  modei-atel 
powerful  hepatic  stimulant.    It  oxerts   no   action   wh 
mjectod  hj-poderraically,  or  directly  into  a  vein.     It  is  ii 
an  irritant  when  applied  to  the  skin  or   to    the 
m«nbrancs,  and  it  is  not  a  diuretic. 

In  general  action,  it  is  aUied  to  scammony. 

PODOPHYLLIN 

Podophyllin,  or  resin  of  podophyllum,  is  obtained  fro 
Podophyllum  jKltatttm,  the  American  Mayappio  or  man-' 
drake.  Tlie  plant  grows  wild  in  Xorth  America,  whence 
it  is  imported  in  large  quantities.  The  rhizome  was  ori- 
ginally employed  as  a  purgative  (ao  it  is  said)  by  Jfoilh 
American  Indians.  In  1820,  it  was  introduced  into  the 
United  States  Pharmacopoeia,  and  thirty-four  yoars  la 
it  found  a  place  in  the  British  Pharmacopona.  The  i-esi 
podophyllin,  is  a  popular  purgative  and  lias  a  Uirge  sale. 
It  is  sometimes  called  "  vegetable  calomel,**  or  "  vegetable 
mercury,"  and  most  of  the  patt-ntod  purgative-pUk,  '*  war- 
ranted free  from  mercnrj',"  contain  it  as  ime  of  their  chi 
ingredients. 

Active   Pwsciplbs. — Podophyllin   coniaius  two  acti 
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substances,  pod<q>h7llotoxiii  anj  picm-podophyllin,  besides 
fatty  and  resinous  acids. 

Action. — Podophyllin  increases  the  intestinal  secretions, 
and  produces  copious  aud  rather  watery  motions,  As  a 
pui^^ative,  it  is  not  only  tartly,  but  is  somewhat  uncertain 
in  its  action.  It  oftoa  givos  rise  to  nausea  and  griping. 
Rutherford  and  Vignal  have  shown  that  it  has  a  marked 
action  in  increasing  Kccretiou  by  the  Uver.  It  acts  ou  the 
bowt^la  wbon  injoclL-J  Mubcutaut^usly.  Injections  of  podu- 
phyllin  into  the  peritoneum  of  the  lower  animals,  give 
rise  t<j  vomiting,  profuse  purging,  witli  blood  in  the  riio- 
tious,  and  fiuolly  produce  death  fi'om  exhaustion.  The 
drug  seems  to  havo  a  special  affinity  for  the  duodenum, 
miii.  2)Ost  mortevi,  tJiis  part  of  the  intestine  is  found  to  be 
inflamed,  or  even  ulcerated. 

RHUBARB 

Rhubarb  is  the  root,  more  or  leas  denuded  of  its  bark,  of 
Rheunt palmaittm,  liheum  officitmle^  and  other  species.  It 
is  coUcctod  and  prepared  in  China  and  Thibet,  The  pieces 
are  usually  pierced  with  a  hole.  Tliis  is  not  caused  by  the 
ravages  of  insects,  aa  is  sometimes  .'^tatiHl,  but  is  tlio  hole 
through  which  the  string  passes  when  tbe  pieces  are  bung 
up  to  dry. 

AcTPTK  Prikctples.— Cftry.sopAan(c  Acid;  met  with  in 
th»t  form  of  brilliant,  yellow  crystals.  It  is  also  found 
in  chrysarobin,  the  araroba-  or  Goa^iwtwder,  a  subsijince 
largely  employed  in  the  treatment  of  psoriasis  and  other 
skin  diseases. 

Chrosophan,  a  glucosidu  which  readily  splits  up  into 
chryaophanic  acid  aud  sugar. 

Phtsoretiii,  Ji  resinous  body,  which  is  actively  purgative. 

Rkcotaniiin,  a  ixtcuhar  fonn  of  tannic  acid. 

Oxalate  of  Lime  and  other  mineral  salts. 

Acnox.— Dr.  C.  D.  F.  Phillips  points  out  that  rhubarb 
affords  a  striking  example  of  tbe  general,  though  not 
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universal  law,  that  changes  iu  dosage  alter  the  d^ 
which  a  medicament  acts  upon  the  body,  and,  when  car^ 
ried  beyond  a  certain  point,  modify  its  type  of  actioa.  In 
small  doses,  rhubai-b  exerts  no  purgntive  action,  but  actsas 
a  tonic  to  the  digestive  fimctious,  increaKing  Uio  appetite 
and  the  powera  of  asdimilation.  In  Lirge  doses,  it  induoos 
none  of  these  tonic  effects,  bub  acts  as  a  laxativo ;  the 
stools  being  of  a  loose  but  not  watery  consistence,  aod 
usually  of  a  yellowish-bro-mi  color.  Wlion  the  laxative 
action  ig  well  marked,  it  is  usually  followed  by  a  certain 
amount  of  ooDstiiKitiou;  the  rheo- tannic  acid  at  this  stage 
exerting  its  influence. 

It  is  probable  that  rhubarb  aflfects,  especially,  the  mucous 
aacretions  of  the  duodenum,  and  increases  tho  peristaltic 
actioa  of  that  particular  portion  of  the  intestine.  lu  dogs, 
it  acts  aa  a  certain,  though  by  no  means  powerful,  hopatic 
stimulant. 

It  imparts  a  yellow  color  to  the  milk  of  nursing  -women, 
and  also  to  urine.  Rhubarb-uiine  is  distinguished  from 
tho  ui-iue  of  jauudice  by  becoming  purplish-red  on  the  ad- 
dition of  an  alkali. 
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There  are  two  official  kinds  of  semia — the  Alexandrian, 
and  the  East  Indian  or  Tinnirelly.  Tho  former  twoaists  of 
the  leaflets  of  Cassia  acuHfolia;  the  latter,  of  tho  leaflota 
of  Cassia  angusti/oUa.  Either  kind  of  senna  may  be  em' 
ployed  for  making  the  preparations. 

Active  Pbisciples. — The  chief  of  these  is  cathartic  acid, 
a  chocolate-brown,  amorphotis  powder,  soluble  in  water, 
and  possessing  pui-gative  propt^rties. 

Action. — Senna  acts  as  a  laxative,  or  bi-isk  purgatire, 
according  to  the  dose  administered.  Its  sphere  of  action  is 
exerted  chiefiy  ou  the  small  iutostine,  where  it  stimulat^o 
both  Recretion  and  peristaltic  action.  If  given  alono  it 
sometimes  gripes ;  but  it  is  possible  that  griping  may  be 
due  to  the  admixture  of  other  loavott,  which  shuuld 
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been  excluded.  Injected  into  the  veins,  it  induces  vomit- 
ing and  ])urging'.  It,  or  its  active  principle,  is  eliminated 
with  all  tho  secretions,  and  the  milk  of  a  nursing  mother, 
to  whom  senna  is  ^ven,  will  purge  the  infant.  Senna 
posaeeaes  none  of  the  tonic  effects  of  rhubjiib.  Ct>nipared 
with  aloes,  it  acts  more  on  the  small  intestino,  whilo  on 
the  lower  bowol  it  exerts  less  effect.  Cathartic  acid  exerts 
the  mild,  pui^tivo  action  of  the  dmg,  and  nirely  produces 
nausea,  vomiting,  or  griping.  Being  siilublo  in  water,  it 
is  ©lifiily  administered  when  flavoi-ed  with  syrup  of  wild- 
cherry.    The  dose  i.s  five  gr;uus  fur  an  adult. 

[pRKPARATioss. — Socotrine  Aloes.— Woe  Purificata  ;  Ex- 
tractum  Aloes. 

Pttrifi&l  -Uoes.^Extractura  Colocynthiilis  Compositimi ; 
Pilulii^  Aloes;  Pilul*  Aloes  et  Assafrptid^e  ;  PiluIjB  Al<.»e9  et 
Ferri ;  PiluliB  Aloes  et  Mastiches;  PUuIfe  Aloes  et  MyiTh.T  ; 
Pilula;  Rhei  Composite;  Tinctnra  Aloes;  Tinctura  Aloes  et 
MyiThae;  Tinctura  Benzoini  Compoflita. 

Cascara  A'agrorfn.— Extractum  Rhanmi  Purshian»  Flu- 
idum. 

Cofocynth. — Extractura  Colocynthidis ;  Extractum  Colo- 
cynthidis  Compositmn ;  Pilulai  Catharticje  CompoaitcB; 
Pilul»  Cathartica;  Vegetahiles, 

^^/a/en'tmi.— Trituratio  Elaterini,  10  per  cent. 

Jitiap. — Extractum  Jalapa> ;  Piiivis  Jalapas  Comi)oaitua  ; 
Resin^o  Jalapa;.  Of  the  alcoholic  extract  arc  pi*epared : 
Pilula;  CaUiarticaj  Compositeo ;  Pilula?  Cathartica)  y^;e- 
tabiluti. 

Podophyllin  is  termed  *'  Resina  Podophylli "  in  the  U.  S. 
Pharra.,  the  only  officiid  preparation  being :  Pilulee  Cathar- 
ticje Vegetahiles. 

Poflophyllnm  (the  drug). — Oificial  prepai-ations  aro  :  Ex- 
tractum  Podophylli ;  Extractum  Podophylli  Fluidiun;  Eo- 
simi  Podophylli. 

/(A  i/fcarfc.— Extractum  Rhei  Fluidum  ;  I*ilu!aB  Rhei ;  Pil- 
uhe  Rhei  Composite;  Pulvis  Rhei  Compositus;  Tinctura 
Rhei ;  Tinctura,  Rhei  Aiomatica ;  Tinctura  Rhei  Oulcia. 
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With  the  fluid-extract  is  prepared :  Mistura  Rhel  et 
Synipus  Rhei;  and,  with  the  aromatic  tincture,  Sympus 
Bhtii  Aix>[uaticus. 

Senna. — Coiifectio  SoniUB  ;  Extractum  Sencuu  FlaJdum; 
Infusum  Senna)  Compositum ;  Pulvis  GlycjrrhizjD  Com- 
poaitus ;  SyrupuB  Senuaj.  Th«  fluid-extract  is  the  atartiiig' 
point  in  preparing  Syrupus  Sorsaporilke  Conjpoi>itus.J 
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Camphor  is  dcfinod  as  a  stcaropten  ohtaine<l  from  Ci»- 
namomtim  CaniphxirUy  the  camphor-tree  ur  caiiiplior-lau 
and  is  couiruouly  imported  iu  a  crude  state  and  purified 
BubUtnatioD. 

Ttie  tree  producing  it  is  a  lai^  evergreen,  not  unUke 
the  linden,  and  a.  natiro  of  China  and  Japan.  AH  partd 
of  the  phint  evince  by  their  odor  the  presence  of  the  sub- 
stance which  it  secretes.  Camphor  is  alBO  obtained  from 
other  pLints ;  in  fact,  tho  Borneo  camphor,  froui  the  trunk 
of  the  Dryohalwiopus  Cantphora,  was  the  fii^st  varietv 
introduced  into  Europe,  but  is  now  rarely  raet  ivith  ;  being 
employed,  aUnost  psdusively,  for  emlialniing  llio  Bata 
chiefs.  It  is  au  expensive  article,  the  best  spccinieoB 
manding  about  twenty-five  dollars  a  pouud. 

Bi'H'iieo  camphor  is  commonly  tuiown  as  bomeol,  but 
latter  term  is  also  appUod  to  Ngai  camphor,  and  to  a  sub- 
Btance  prepared  artificially  from  turpentine. 

The  pi-ocess  of  preparing  tlie  ordinary  camjihor  presents 
somo  points  of  interest.  In  tho  first  place  the  root,  eniaUer 
branches,  and,  perhaps,  portions  of  the  stem,  are  placed 
with  a  little  water  in  a  lui'go  itx>n  vessel;  heat  is  then  ap- 
plied, and  the  camphor  volatilized  by  tho  steam  iu  con- 
densed on  earthen  covers  lined  with  rice  straw.  This  pre- 
liminai*y  process  varies  somewhat  in  different  countries, 
but  the  principle  is  always  the  eanie. 

Crude  camphor  is  iu  small  grains  or  granular  naai^ses, 
and  is  usually  dirty  and   mixed  with  impurities.    It 
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exported  in  this  state,  and  is  subsequently  purified  to  adapt 
it  for  medicinal  and  general  uses.  The  ve&sols  employed 
for  this  purpose  are  made  of  cast-iron,  are  circular  in 
shape,  aud  from  twelve  to  fifteen  inches  io  diameter  and 
four  incheti  dee]>.  The  sides  are  {wrpendiciilar,  and  there 
is  a  lodge  on  tho  top  ou  which  the  cover  rests.  In  the 
centre  of  the  cover  is  a  hole,  covered  loosely  by  a  Bmall, 
hollow  cone.  The  crude  camphor  is  mixed  with  lime,  the 
purpose  of  which  seems  to  be  to  absorb  the  moi*ituro  which 
would  interfere  with  tho  regular  solidification  of  the  cam- 
phor vapor.  Heat  is  then  applied  until  the  camphor  melts, 
after  whicli  the  temperature  is  cantfully  rej^ulalt'd  so  that 
vaporization  takes  place  without  Tiolont  ebullition.  The 
camphor  comlensus  on  the  lower  surface  of  the  lid  in  tho 
fonn  of  a  Solid,  circular  cEike.  Tlio  iron  cone  is  removed, 
from  time  to  time,  and  the  aperture  in  the  cover  cleared 
out  with  a  knife,  to  pomiit  of  tlie  escape  of  any  excess  of 
vapor.  This  atTords  an  oxplanatiou  of  the  hole  seen  at  the 
centre  of  the  cakes  of  camphor. 

The  foregoing  defiuition  of  camphor  calls  for  some  ex- 
planation r^ardiiig  the  nature  of  a  steiiroptcn. 

Proximately,  volatile  oils  consist  of  two  principles,  dif- 
fering in  their  point  of  volatilizatioa  or  congelation,  or  in 
their  composition.  The  solid  constituent  is  thestearopten; 
the  fluid  constituent  is  the  uleopteu.  It  is  impossible  to 
eeparat*>  thorn  by  distillation  alone,  so  as  to  procure  them 
free  from  admixture  When  they  congeal  at  different 
temperatures,  they  mar  be  separated  by  compressing  tho 
frozen  oil  between  folds  of  jMrous  paper.  The  solid  stea- 
ropten  n^mains  hclnnd,  while  the  fluid  cleoptcn  ia  absorbed 
by  the  paper,  from  which  it  may  bo  separated  by  distilla- 
tion with  water.  The  solid,  crystalline  substances  deposit- 
ed by  volatile  oils  on  standing,  are  alst*  called  stearoptens. 
Some  of  them  are  called  camphors,  from  their  resem- 
blance to  true  camphor;  others  are  oxides  or  hydrates^ 
analogous  to  the  alcohols.  Ordinary  camphor  is  tho  stea- 
roptcn  obtained  aa  already  mentioned,  and  is  a  concrete 
volatile  oil. 
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Purified  camphor  is  iisually  in  white,  concrete,  crysal- 
line  masses  ;  but  it  is  also  euld  in  rectangular  bktcks,  and 
in  tlio  form  of  a  puwdur,  known  as  floweis  of  camptior. 
It  is  granular,  somi -transparent,  tougli,  and  difficult  to 
puwder  uiiltiss  previously  moistened  with  a  little  Alcohol 
Tlie  odor  is  strong,  ]>euetiating,  and  characteristic  ;  anil  \\a 
tasto  is  pungent,  bitter,  aud  aromatic.  It  is  lighter  thaa 
^ater  (in  which  it  is  spanngly  soluble),  but  it  dissolves 
readily  in  aleoliol,  ether,  and  in  fixed  and  volatile  oils. 
On  the  appUcation  of  a  moderate  heat^  it  sublimes,  so  thai 
bottles  containing  it  are  usually  coated  with  condeaW 
camphor  ou  the  sides  least  exposed  to  light.  If  left  ex- 
posed to  the  air,  it  rapidly  decreases  in  weight.  It  bums 
readily  with  a  bright  flame,  giving  off  clouds  of  dense 
emuke.  When  small  pieces  of  camphor  are  thiTOwii  inl^  a 
basin  of  water,  they  revolve  rapidly,  and  move  about  with 
more  or  less  velocity  in  proportion  to  their  size.  Tbeee 
movements  are  supposed  to  be  due  to  the  force  exerted  by 
the  vapor  rapidly  exhaled  from  the  aimphor  on  the  sur- 
face of  the  water.  If  a  pin-point,  slightly  smeare>d  with 
oil,  is  dipped  into  the  water,  these  movements  iuslantly 
cease,  and  the  particles  of  camphor  arc  repelled  froui  the 
pin-spot  by  the  spreading  film  of  oil. 

There  are  three  modifications  of  camphor,  identical  in 
composition  and  chemical  projKirtius,  but  dilTeriiig  iu  their 
action  on  polarized  light.  TUcso  are:  doxtro-camphor, 
which  turns  the  plane  of  polarization  to  the  right ;  Iffivo- 
camphor,  which  turns  it  to  the  left ;  and  an  inactive  cam* 
phor,  wliich  has  do  action  whatever  on  polarized  light. 
fTho  ordinary  camphor  is  dextro -camphor. 

Camphor  has  been  variously  regarded  as  an  alcohol,  a 
phenol,  an  aldehyde,  and  a  ketone,  the  last  view  being  tl 
ouo  most  generally  accepted. 

When  lieatod  with  nitric  acid,  camphor  is  oxidisted  ani 
converted  into  camphoric  acid. 

Therapeutics.— At  Westminster  Hospital,  a  largely- 
employed  local  application  in  cases  of  neuralgia  is : 
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Chloral  Hydrate,  I  part. 
Menthol,  1     " 

Thymol,  1    " 

Camphor,  3  partB. 

It  is  applied  with  a  brush,  aad  usually  affords  prompt 
relief. 

When  camphor  is  triturated  with  curtain  Bolid  Bub- 
staiices,  they  undei-go  mutual  liquefaction  ami  form  a  fluid. 
Thifi  is  the  case  with  cliloral  liydrute,  menthol,  thymol, 
acid  ealoL 

Camphorwater  ia  simply  a  weak,  watory  solution.  It 
is  of  uncertain  strength,  tlio  amount  of  camphor  dissolved 
varying  with  the  teniiwraturo  at  which  tlio  pri'paralion  is 
rkcpt<  It  is  tlio  common  *' camplior-mixturo,"  given  to 
hospital  patients  as  a  placebo  when  no  definite  line  of 
treatment  ha$  been  devised.  It  is  hannless,  and  probably 
possesses  no  therapeutic  virtues.  Camphor  lends  its  name 
to  the  camphorated  tincture  of  opinm  or  paregoric,  although 
it  plays  hut  a  subordiuatc  part  in  its  composition. 

By  far  the  moat  popular  [British]  preparation  of  cam. 
phor  is  the  essence  of  camphor  commonly  known  as 
"liubirii's  Solution."  It  is  not  ollicial,  aud  is  nmde  by 
dissolving  camphor  in  its  own  weight  of  absolute  alcohol. 
Ifc  contiiins  about  a  grain  in  two  minims,  and  is  a  thor- 
oughly reliable  preparation  ;  being  of  the  greatest  use  in 
the  treatment  of  '*  summer  diarrhoea,^'  and  the  incipient 
rStages  of  a  cold.  It  should  he  employed  with  caution,  the 
dose  being  from  one  to  fire  minims  every  ten  minutes  or 
quarter  of  an  hour,  and  subsequently  less  frequently. 

ACTION'.— Camphor  baa  a  very  definite  physiological 
action : 

On  Man. — Applied  externally,  it  ia  a  stimulant  and  ru- 
befacient. A  concentrated  solution,  rubbed  into  the  skin, 
soon  gives  rise  to  a  sense  of  heat  accompanied  by  local  rod- 
nass.  Applied  to  an  abraded  surface,  it  excites  intlamma- 
tion.  In  small  doses,  taken  iuternallyf  it  produces  a  sense 
of  comfort,  aecom[>anied  by  a  feeling  of  warmth.    The 
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pulse  may  be  accelorated,  oltliough  this  is  not  always  tlw 

case.  Large  doses  give  rise  to  lassitude,  with  giddiiueS) 
and  a  lowering  of  tlie  pulse-rate.  When  from  tliirty  to 
sixty  grains  are  taken,  the  syniptoins  aro  faiiituess,  head 
ache,  Tertigo,  confiLsiou  of  ideas,  burning  p;kiii:t  in  the 
stomach,  oausea  and  vomiting,  delirium,  violent  cpileptt- 
form  conmlsionB,  and  maniacal  excitomont  or  insensibilitr, 
followed  by  general  paralysis.  The  pulse  is  usually  small, 
but  may  bu  accelerated  ;  thu  skin  is  oold^  pale  or  li\id,  and 
covered  with  sweat.  Tho  boucSclal  effects  which  follow 
the  administration  of  small  doses  are  prubnbly  due  to 
stimulation  of  the  canliac  muscle,  and  of  the  centre  of 
reepiratioQ,  and  nerve-centres  for  the  vessels.  There  is  an 
accelemtion  of  circulatiou  and  an  increase  of  blood-pro^ 
sure.  The  convnlsious,  to  which  reference  has  beeu  mado, 
are  of  an  epileptiform  nature.  Alexander,  after  taking  a 
dose  of  forty  grjuns,  experieuced  great  mental  coufusion, 
accompanied  by  giddiness,  and  had  a  distinctly  epileptic 
attack.  As  a  rule,  fairly  large  doses — say  up  to  thirty 
grains— may  be  given  without  inducing  anything  mors 
serioim  than  giddiness  and  lethat^y.  At  the  s.aine  time  it 
should  bo  givon  with  caution,  especially  if  administered  in 
a  fonn  in  which  it  is  rapidly  absorbed. 

Camphor  is  antiseptic,  and  has  obtained  reputation  as 
a  propliylactic  against  contjigiuuH  diseases,  although  its 
virtues  in  this  particular  direction  are  open  to  question. 

There  is  reason  to  believe  that  camphor,  taken  inter- 
nally, sometimes  induces  glycosuria. 

On  ^fammals. — In  cats,  laurel-camphor  producos  con- 
vulsions which  are  identical  with  those  of  epilepsy,  and  in 
one  of  which  the  animal  usually  dies.  In  rabbits,  this 
action  is  not  noariy  so  dcflnito,  nor  aro  tho  symptoms  so 
pronotinced  as  with  cats.  In  dogtt,  convulsions  aro  not  fl 
observed  ;  but,  after  large  doses,  the  alIim.^l  exhibits  great  ^ 
rcttlessness,  and  un.stcadint:»fs  of  gait.  Tho  nose  and  enm 
become  markedly  hypenemic  from  dilatation  of  the  cu- 
taneous vessels.    There  is  no  psychical  excitement*  hut. 
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as  the  intoxication  proceeds,  tfae  animal  shows  a  great 
tendency  to  sleep.  The  soasibility  to  externa!  impressions 
is  (liminis)ied,  but  tha  spinal  reflexes  remain  unimpaired. 
Tho  symptoms  must  be  referred,  almost  entirely,  to  the 
encoplialon ;  the  cord  being  hut  little  affected,  whilst  the 
motor-aorvos  retain  their  cxcitabihty.  It  will  he  observed 
that  the  symptoms  are  very  similar  to  those  produced  by 
alculiol. 

On  Fi-ogs. — When  a  Ux%  is  placed  under  a  bell-jar  in 
which  camphor  has  been  gublimed,  a  series  of  syniptomB  ia 
observed,  indicating  paralysis  of  the  nervous  system.  The 
animal  becomes  lethargic,  and  exhibits  a  disincUnation  to 
make  spontaneous  movements,  although  it  jumps  well  wheu 
touched.  Soon  its  movements  lack  precision,  and  li  falls 
over  on  its  side  when  it  attempts  to  jump.  The  pupils  are 
contracted,  and  the  respiration  is  slow  aud  deep.  After  a 
time  respiration  ceases,  it  lies  flaccid,  and  does  not  turn 
over  when  pL'ice<l  on  its  hack.  The  spinal  rellexen  during 
this  stage  are  good,  and  may  be  slightly  oiaggeratod,  but 
after  a  time  they  cease.  The  heart  continues  to  beat  for 
;BOroe  time,  but  is  finally  arrested  in  diastole.  FiMin  a 
consideration  of  these  symptoms,  it  will  bo  seen  that,  in 
frogs,  camphor  acts  chiefly  on  the  nervous  system.  The 
primary  lethargy  indicates  early  imphcatiou  of  the  cere- 
brum ;  the  loss  of  co-onlinatiiiy  jiower  indicates  that  the 
optic  lobes  and  cerebellum  are  iavolved  ;  and  the  inability 
to  turn  over,  and.  the  cessation  of  respiration,  show  that 
the  paralysis  hae  ext<!iided  downward  to  thu  medulla 
oblongata.  Finally,  the  spinal  rL-floxes  are  abolished,  and, 
the  motor  nerves  lose  their  exdtabihty. 

Thehapkutics. — Camphor  is  by  far  the  best  remedy  wo 
possess  for  the  dian-luiea  of  summer  and  autumn,  which  bo 
often  assumes  a  choleraic  form.  Tlie  attack  usually  comes 
on  suddenly,  the  patient  suffering  from  persisteut  jiui^ing, 
often  accompanied  by  vomiting.  In  half  an  hour,  or  even 
in  a  shorter  time,  his  face  assumes  an  anxious  oxprcssiou, 
the  features  are  di-awn,  tho  lips  are  livid,  the  liands  ard 
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cold,  the  pulse  is  weak  or  almost  imperceptible,  and  the 
patient  is  practically  in  a  contrition  of  collapse.  CamphtT 
will  set  this  right  in  a  very  few  miuutes.  It  is  essoutiul  lo 
use  the  strong  iM)Iution  or  essence  of  camphor,  which  is  a 
saturated  solution  of  camphor  in  alcohol.  Threo  minims 
should  be  given  on  .-»  piece  of  sugar,  or  on  crumb  of  broad, 
every  five  minutes.  After  one  or  two  doses,  the  diarrho-^L 
ceases,  the  piilse  becomes  stronger,  color  returns  to  the 
fiice,  and  the  patient  is  on  tho  high-road  to  recoverr.  Tiic 
euro  is  comploted  by  giving  him  two  tablespoon  fuls  of 
brandy  in  half  a  tumblerful  of  iced  milk,  which  he  is  to  sip 
slowly.  The  e;>seuce  of  camphor  is  almost  equally  useful 
in  tbo  iuitial  rtgor  of  the  acute  specific  diseases,  and  in  a 
sevoro  chill.  Inhaled,  and  takou  internally,  it  is  of  service 
in  the  early  stages  of  a  cold  in  the  head. 

Allies.— Camphor  (C„H,.0)  is  closely  allied  in  physio- 
logical action  to  borneol  (C„H„0),  and  to  menthol  (C„H»0). 
Tliis  group  is  also  allied  to  the  alcohol  group,  tho  siniilarity 
being  most  tnarked  in  the  case  of  menthol.  As  the  num- 
ber of  hydrogen  atoms  dimlnislies,  there  18  an  increased 
tendency  to  the  production  of  convulsions  of  cerebral 
origin. 

There  is  a  derivative  of  laurel-camphor  known  as  ntono- 
bromide  of  camphor  or  monobromated  camphor(Ci,H,,OBr), 
which,  in  action,  is  very  closely  .illied  to  bomeoL  A  few 
years  ago  an  attempt  was  made  to  introduce  it  as  a  rem- 
edy, and  for  a  time  it  was  largely  employed  ;  but,  little  b 
Little,  it  dropped  out  of  use,  and  is  now  rarely  prescribed. 
probably  because  it  is  takou  with  difficulty,  and  is  apt  to 
irritate  tho  stomach. 

[pRKPARATioss, — Aqua  Camphors; ;  Linimentum  Cam* 
phone  ;  Linimentum  Saponis ;  Spiritus  Camphora> ;  Tiac- 
tura  Opii  Camphorata.] 
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TURPENXmE 

Turpentine  is  au  oleoresin  obtained  from  various  species 
of  pine.     Those  which  are  most  comniouly  tho  source  are  : 

Pintts  ausiralis  or  Pinus  jxilustn's,  tho  broom  pine  or 
8wamp-pine  of  the  United  States.  lu  th«  Southern  States 
it  is  known  as  the  long-loaved  pino,  yellow  pine,  or  pitch 
pine.  It  furnishes  by  far  the  greatest  portion  of  the  tur* 
pentjne  and  tar  consumed  in  or  exported  from  America. 

riiitis  tceda,  the  loblolly  or  oldtield  pine,  which  abounds 
in  the  neighborhood  of  the  coast  from  Virginia  to  Florida, 
yields  turpentine  in  abundance ;  bat  the  product  is  le!3s 
fluid  than  tliat  obtained  from  tlie  last-namod  species. 

Pitiits pinaster  or  J'imts  marUima,  which  grows  in  the 
southern  and  nKiritime  parts  of  Europe,  yields  most  of  the 
turpentine,  pitch,  and  tar  consnnied  in  f^Yance. 

JPinus  sylvestris,  from  tho  nortliern  and  mountainous 
parts  of  Europe,  is  identical  with  the  Scotch  fir,  and  yields 
much  of  the  irommon  turpentine. 

Turpentine  may  also  be  obtained  from  other  kinds  of 
pine  and  fir.  In  some  species,  the  oleoresin  exudes  spon- 
taneously ;  but  turpentine  is  usually  obtained  for  commer- 
cial purposes  by  incising  or  wounding  tho  trunks  of  tho 
trees.  There  aro  many  other  kinds  of  turpentine,  as,  for 
example,  Chian  turpentine,  an  oleoresin  which  flows  from 
the  truttk  of  Piitacia  Tvrtbinthits  and  is  imported  from 
Ohio.  It  was  introduced,  in  1S.S0,  as  a  remedy  for  cancer 
of  the  uterus,  hut  demand  for  it  is  now  small. 

To  obtain  the  oil,  crudo  tui-pentino  is  distilled,  tho  pro- 
cess being  continued  as  long  as  any  turpentine  passes  over. 
Tho  rosiduo  is  rosin  or  rosin.  On  condensing  the  distillate, 
the  oil  sepanites  from  the  water,  and,  after  being  rectified, 
is  collected  in  barn;ls. 

Oil  of  turpontine,  commonly  known  as  spirit  of  turpen- 
tine, is  a  mixture  of  several  hydnxairbons'  having  the 
formula  C„H„.  It  is  li  mpid  and  colorless,  and  has  a  strong, 
penetrating,  peculiar  odor,  a  hot,   bitterish  taste,  and  a 
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neutral  tx  CiintlT  acid  reaction.  It  is  slightly  soluble  in 
water;  leassa  tkammioeL  uf  the  other  volatile  oils,  and  is 
raadilj'  sekMt  m  cttv.  U  has  the  peculiar  propertr  of 
alMorfan^ttXiEipAaBdoaBvertiiigit  into  ozone  [in  the'pro- 
aoBMflCMa^^;  wftnok  is  also  the  caee -n-ith  some  other 
fBaOBtirfiai).  VkM  flan,  it  ooosiste  entirely  of  carboa 
aod  hgiJi^i— ;  tai  myHWd  to  the  air,  it  absorbs  oxygen, 
lumiiiMi liitiiin.  jdhwrieh  inookir,  and  loses  much  of  iu^ 

It  i£  kj^^U**  JilliiiiinaMp,  and.  when  brought  in  contact 
with  a  nixtan of  aitnc  acid  and  luilt^iuric  acid^  it  read- 
ily caldMB  fee.  When  heated  with  hydruchloric  add,  it 
assniDW  a  r«d  color ;  a  vhite,  ctystaUine  eufaetanoa  being 
at  the  smtt  time  formed  trhich,  from  its  res^m  bianco  to 
camphor,  has  received  the  name  of  artificial  camphor. 

As  procured  from  different  sources,  oil  of  turpentine 
^ows  great  difference  in  optical  behavior.  The  American 
aiul  German  oils  of  tiiriwntine  turn  the  ray  of  polnrizod 
light  tu  the  right,  whilo  the  French  oil  turns  it  to  tht*  It- fu 
It  is  generally  supposed  tliat  those  two  forms  of  tuzpeuLino 
UX>  iiifiitical  in  action,  but  they  differ  eomewhat. 

.V<Tiox.—^Vheri  oil  of  turpentine  is  applied  to  the  sfcin, 
it  act*  as  a»  irritant  and  rulrefacient.  It  may,  esi>ecially 
K  <'^-a^>^*ralit'Il  W  pi-evented,  act  as  a  vesicant. 

TaI^-"  iiiloriially,  it  priMlnt^s  a  feehng  of  warmth  in  the 
<^^«nJK'h,  (oHowihI  iu  a  few  minutes  by  a  sense  of  exliila- 
^ytlK.  aM-  if  thu  doBo  is  a  large  one,  bj  giddiness  mid  a 

'.     ^*N<.>nMion.  it  causes  a  rise  and  thonafoll  of  blood- 

-^^  iJlK^  i»  -'II  probiibility,  to  its  first  wUinulating, 

._  .^  .,.^.1.  siivj!  the  vaso-TOotor  ceutits.     The  effect  on 

-  rijtin,  for  it  is  sometimes  slowed  and  sotnc- 

^roquoucy.     Doses  which  huvo  no  effect 

;^y_  -,.,»tw  may  increase  the  fi-equuncy  of  the 

g^^  -.*  w  pn>lKibly  due  to  a  direct  action  on  the 

^^  .  VN*  .Uwi-d  OHnraouly  slow  the  pnlse,  and 

^f       V  -  '\>«.  v>  V  ihit*  to  stimulation  of  tlie  pueumo- 
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[g;astric8.  Eespiration  is  quickened^  and  a  portion  of  the 
drug  is  eliminatod  by  tho  uiucoua  membrane  of  the  t)ron- 
chial  tubes. 

The  use  of  oil  of  turpentine  as  an  antidote  to  phosphorus, 
calls  for  a  -word  of  explaoation.  "When  it  \s  kept  for  some 
time  in  bottles  partially  filled  with  air,  it  absorbs  ozone, 
aixd  acquires  the  power  of  converting  phosphorus  into 
hypophosphoric  acid.  It  is  essential  to  tlie  trcatmt^nt  of 
polsoDiag  by  phosphorus  that  the  turpeutiiic  gliould  con- 
tain plenty  of  ozone,  or  it  will  exert  anything  but  a  bene- 
ftcLil  eflfeot,  and  will  facilitate  the  absorption  of  the 
phosphorus  by  dissolving  it.  It  is  U-sually  said  that  the 
French  oil  of  turpentine  should  be.  used  as  an  antidote  in 
such  caf^es,  and  that  the  Q^rman  and  American  varietiee 
are  useless. 

The  irritant  action  of  oil  of  turpentine  on  the  kidneys 
and  g«iiit<j-iiriiiary  organs  is  very  decided.  The  first 
symptom  ia  an  incroaae  in  tho  amount  of  urine  secreted. 
This  is  followed  by  pain  in  the  back,  frequency  of  mictu- 
rition, Euid  scalding  in  the  urethra.  After  a  time  the 
quantity  of  uriuo  socretod  is  dimiuishe^l,  it  contains  albu- 
min, and  is  blood-stained.  The  urine  also  acquires  an  odor 
of  violets. 

Lai'ge  doses  of  oil  of  tari)eattne  are  vermifuge,  and  e^cert 
a  purgative  action. 

Therapedtics.— As  a  counter-irritant,  in  the  form  of  a 
liniinunt,  turfjentine  isLirgely  employed  in  the  treatment 
of  chronic  rheumatism,  sprains,  sore  throat,  neuralgia,  and 
a  number  of  painful  aflFections.  Tho  following  is  a  useful 
Eonnula : 

Turpentine  Linimenti  Jj. 

Water  of  Ammonia,  |  j. 

Oil  of  Cajuput,  3  SB. 

Oil  of  Lemon,  3  j. 

Olive  Oil,  to  3 IV. 

For  haemoptysis  there  is  no  better  remedy  than  oil  of 
turi>entine.    It  should  be  inhaled  freely  from  the  hands  or 


430 


bRCGS  OP  VEGETABLE  OKIOIK 


from  a  ]>ocket-liandkercliief.  It  is  useful  in  tho  tnt 
hmmorrlLige  of  typhoid  fever.  Even  when  there  ts 
liaMiiorrha^,  it  ia  usofvil  about  tba  end  of  tho  second  week, 
wbea  the  tongue  becomes  very  dry,  red,  chapped,  and 
Otwted  in  the  centre  with  a  bro^^ruish  fur ;  and  when,  in 
addition,  there  Is  marked  flatulent  distension  of  tlie  ab- 
dooiea.  Ten  drops  may  be  given,  every  four  hours,  in 
mucilage  of  acacia,  mixed  with  half  a  dracbrn  of  glycerin, 
and  flavored  with  two  drops  each  of  oil  of  crigeron '  and 
oil  of  gaultheria.  ^ 

AiJJBS. — There  are  many  substances  allied  in  gcn^V 
action  to  turpentine.    One  of  the  best  known  of  these  is 

Terebcne.  It  is  a  clear,  colorless  fluid,  having  an  aro- 
matic  odor,  and  is  made  by  the  action  of  sulphuric  add 
on  oil  of  turpentine,  with  »ubsequeut  du^tillatiou.  It  is  a 
powerful  antiseptic,  and  is  largely  employed  in  the  treat- 
ment of  ll:ituleiice  and  winter-cough.'  It  may  be  given 
iutemally  iu  tou-divp  doses,  on  a  piece  of  sugar  or  on 
bi-ead-cruiiib,  every  four  hours.  It  may  also  be  used  ajs  a 
spray,  either  with  a  common  atomizer^  oi  with  one  in 
which  steam  is  u.scd  to  create  a  spray. 

Pinol  is  made  from  the  Pumilio-pino,  growing  in  Alpine 
regions  above  the  snow-level.  In  therapeutical  action 
it  is  closely  allied  to  terebene,  but  is  more  fi-agrant.  A 
mixture  of  terebene,  pinol,  and  eucalyptol  will  he  found 
useful  in  winter-cough,  not  only  by  internal  administra- 
tion, but  to  inhale,  either  with  or  without  an  apparatus. 

Tcrpin-hfdrate  is  a  derivative  of  oil  of  turpentine,  and  is 
generally  met  with  in  prismatic  crystals,  resembling  chloral 
hydrate.     It  is  very  insoluble  in  water,  and  is  best  g;ivf 
in  tho  form  of  tablets. 

[pREi'ARATioNS, — Limmentum     Tereblnthinffl;     Oleum 
Torobiutlunio  Buclificatum] 

'  [Itvocul  invt«tigaliou>  bjr  Prufcsvor  Hviiry  G.  PlffBrU,  ot  H«w 
w&rrnnt  \%'\wt  that  utl  of  »rig»run  oxUU  oiily  iti  name.] 
*  UcRKKLL. :  ■-  Chronic  BroncbitM  luiii  ita  TmBlment,"  1888. 
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TANNINS: 


TANNIC   ACn>— OAI.UC  AOID— KINO— CATECHU 


Tb«ee  are  all  astringents.  Astringents  may  be  roughly 
defined  as  substances  which  check  or  dry  up  secrelioim. 
Most  of  thein  cause  contraction  of  the  tissues  to  which 
they  are  applied,  and  their  action  is  exerted  chiefly  on  the 
mucous  nierahrani>s.  Some  astringents  are  purely  local, 
Others  are  remote  in  their  actioa.  liocal  astringents  affect 
solely  the  parts  to  which  they  are  applied,  while  remote 
astringents  act  on  distant  organs  afttir  their  abi3or]>tiun 
into  the  blood.  Moat  of  thorn — excepting  gfdlic  acid  and 
ergot— coagulate  or  precipitate  altmmins. 

We  have  maiiy  esainplcs  of  ustringeutis.  Most  of  the 
acids  esert  an  astringoui  action.  Alcohol  in  all  forms  is 
distinctly  astringent,  and  so  is  alum.  Many  metallic  salts 
are  astringent,  and  good  examples  are  found  in  sulphate 
of  copper,  pcrchloridu  of  iron,  atid  nitrate  of  silver.  OulUc 
acid  and  tannic  acid  belong  to  this  class,  and  many  vogo- 
table  substances  which  contain  them— such  as  kino  and 
catechu— are  decide<Ily  astringent. 

Tannic  acid  and  gallic  acid  are  both  derived  from  galls — 
excrescences  f o(ind  on  the  small  twigs  of  a  species  of  oak 
{Quercus  Lusitanica),  and  ai"e  produced  by  the  puncture 
and  deposited  eggs  of  an  insect,  being,  in  this  sonso,  of 
animal  origin.  ' 

Tannic  acid  (or  tannin)  is  prepared  by  tho  action  of  other 
on  galls.  It  is  a  glucoside,  and  is  met  with  in  the  form  of 
glistening,  yellow  crystals,  freely  soluble  in  water  and 
having  an  astringent  taste. 

Gallic  acid  ia  prepared  by  the  action  of  sulphuric  acid  on 
Lgallg  [or  upon  tannic  acid).  It  is  met  with  in  the  form  of 
^Trhite  or  pale,  fawn-colored,  acicular  crystals,  soluble  in 
cold  water  and  freely  soluble  in  hot  water. 

Kino  is  the  juice,  hardened  in  tho  sun,  of  the  incised 
bark  of  Ftcrocarpus  Mar.tiipium — the  East  Indian  kino. 
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It  contains  kiuii-tanuic  iicid  ami  pyroctttochin,  whic 
v«ry  slightly  from  the  catechia  obtained  from  cat^hiL 

Catechu  is  an  extnict  from  the  wood  of  the  Acacia  CaU- 
cAit,  and  contains  catucliutanuic  acid,  which  difTers  from 
other  forms  of  tanjiin  iu  not  being  a  gjucosidc. 

These  Buhstaiices  helong  to  tho  group  of  tannins  and,  in 
spite  of  very  many  essential  chuinic;il  differences,  agree  ii 
the  fact  that  thoy  foiin  stable  coinpouudst,  of  the  uati 
of  leather,  with  the  gelatin-yielding  constituents  of  tissue 
and,  at  the  same  tinte,  precipitate  albumins  and  gelati 
from  their  solutions. 

Action. — Taiinin,  applied  to  sidn  deprived  of  its  epi- 
dermis, coagulates  the  albumin.  It  at»o  coagulates  the 
blood  and  acts  a.<  a  stypti*;.  Applied  to  the  mucous  mem- 
brane, it  coagulates  the  mucus,  but  does  not  conti'act  the 
blood-vessels,  its  astringent  action  being  due  to  th©  coagu- 
lation of  the  albumin  of  the  tissues  with  which  it  is 
brought  in  contact.  Taken  into  the  stomach,  it  acts  as  an 
irritant  and  gives  rise  to  vomiting.  Taken  iu  onUnary 
medicinal  doses,  by  the  mouth,  it  rapidly  combines  with 
the  alburaiuotis  substances  met  with  in  tho  stomach,  and 
but  little  of  it  finds  its  way  into  the  iute.'itine.  It  is  not 
improbable  that  tlie  albuminous  compound  is  again  decom- 
posod  by  tho  alkali  of  tho  blood,  and  eo  exei-ts  a  remot« 
astringent  eEfect.  Substantt-s,  such  as  catechu,  which 
contain  some  form  of  tauuiu  guardetl  by  gummy  »uJ 
eitractivo  matters,  m"e  not  so  easily  de(--om[x>8ed  by  the 
stomacb,  and  pass  more  readily  into  the  intestine. 

Tannin  breaks  up  in  the  blood  and  is  eliminated  by  the 
urine  iu  the  form  of  gallic  acid  and  pyrogallic  acid. 
When  an  astringent  actiou  on  the  kidneys  is  rotiuirwl,  it  is 
better  to  use  gallic  acid  and  not  tannic  acid~tho  acid  and 
nob  tho  glucosido.  Gallic  ncid  p;issis  unclinnged  into  the 
uriuo,  and  has  been  detectwl  un  hour  aftvr  Wing  kiken. 
CatechU' tannin  also  passes  off  in  the  urine,  unchanged.       I 

Gallic  acid  differs  from  taimin  in  not  coaeulntiug 
lUbumins. 
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Kino  is  insoluble,  and  exerts  itd  autringency  chiefly  on 
tbe  lower  part  of  the  intestine. 

The  TnERAPBurrcAL  Usks  of  tannic  acid,  and  of  other 
members  of  this  group,  will  bo  divined  from  a  considera- 
tion of  their  physiological  action.  Thoy  are  employed 
whenever  an  asti'iiigent  or  a  styptic  is  indicated. 

I  have  recently  employed  the  following  formulas,  "with 
much  success,  to  check  profane  sweating,  especially  wlieu 
its  odor  is  offensive : 


Tannic  Acid, 
Topebeno, 
Absolute  Alcohol, 


3IJ- 

to  5  88. 


The  next  formula  is  a  modification  of  the  foregoing : 

Tannic  Acid,  gr.  xx. 

Oil  of  Pumilio  Pine,       3  ij. 
Absolute  Alcohol,      to  5  ss. 

The  latter  is  especially  a  pleasant  preparation.  Either 
of  thum.  painted  on  the  affected  part  at  bedtime  or  in  the 
morning,  \viU  eflfect  a  euro  in  a  few  days. 

The  preparations  of  these  subatances  call  fur  but  little 
comment.  The  glycerin  of  tannic  acid  is  a  useful  applica- 
tion for  the  tliroat,  and  is  largely  employed  in  chronic 
tonsillitis,  relaxed  iiviila,  and  similar  affections,  and  should 
be  swabbed  freely  all  over  the  affected  parts  with  a  largo 
brush.  It  is  not  altogether  a  pleasant  mode  of  treatment, 
but  it  »  efficacious.  Glycerin  of  gallic  acid  answers  much 
'the  same  purpose.  Glycerin  of  tanuin  i.-^  aUo  used  as  a 
local  application  to  eczeniatous  surfaces  which  secrete  pro- 
fusely. 

Tannic  acid  is  also  useful  in  stomatitis  and  ulceration  of 
tbe  gums.  Oivea  iuterually,  it  may  be  administered  with 
a(lv,intag«  in  htenioptysis,  hai-m.-itemesis,  and  int<«tinal 
haMuorrliage.  It  lessens  the  amount  of  albumin  passed  in 
albuminuria. 

The  compound  kino  powder  [official  in  Great  Britain,  but 
28 
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not  in  Unitert  States]  contains  oinutn,  and  is  a  favorite 
remedy  for  the  dian-hcea  of  ijIithLsis. 

[Prepakatioss  :  Tannic  J,cid.— Collodium  Styi^ticum  ; 
Glyceritum  Acidi  Tannici ;  Trochisci  Acidi  Tannic!  ;  Un- 
guontum  Acidi  Tannici. 

Kiito. — Tinutura  Kiuo. 

Catecfm. — Tiactura  Catechu  Composita  ;  Trocliiaci  Cate- 
chu.] 

HAMAAfELIS 

HaTOomelia  virginiana,  or  "wibchhazel,  is  a  shrub,  flvo  to 
fifteen  feet  high,  which  grows  mom  or  Ifss  abundantly  in 
all  parts  of  tlio  United  States ;  chiefly  on  hills  and  st«iny 
])lactjs,  or  on  the  banks  of  streams.  It  is  remarkable  for 
the  lato  appearance  of  its  yoUow  flowei-s,  which  e.'cpand  in 
autumn  and  continue  to  blossom  until  the  depth  of  winter. 
The  branches  have  beeu  employed  from  time  imtnemorial 
as  "  divining  rods."  Tho  bai'k  appears  to  have  been 
employed  by  the  Indians,  in  the  form  of  a  poultice,  as  a 
remedy  for  tumors  and  inflamed  surfaces.  The  parts  us^d 
in  modern  raediciue  are  the  leaves  and  the  hark. 

The  bark  contains  about  seven  per  cent,  of  tannin,  with 
a  certain  amount  of  reaiu,  sugar,  mucilage,  and  tho  ordi- 
nary constituents  of  woody  fibre.  No  alkaloid  or  glucoside 
has  been  detected.  The  substance  known  as  hanianielin  or 
hamanielidin,  is  not  an  alkaloid,  but  a  resiuoid  eubstaiice, 
made  by  adding  a  concentrated,  alcoholic  fluid-extract 
of  the  drug  to  a  large  quantity  of  water,  and  colloctiug 
the  precipitate. 

The  official  preparation  of  haraamehs  is  the  fluid-oxtroct 
made  from  leaves  [collected  in  tho  autumn].  Aji  ointment 
of  hanianielis  may  he  made  by  mi.xing  one  part  of  the 
fluid  extract  ^viih  nine  parts  of  simple  ointment. 

A  very  dilute  (6  i>er  cent.)  alcoholic  preparation,  distilled 
from  the  fresh  plant,  is  a  rulialilo  fonn  in  wliich  to  admin- 
ister the  drug,  and  has  a  much  larger  sate  than  any  of  the 
official  preparations  [owing,  it  is  said,  to  the  fact  that  tho 
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active  priocipie  (whatever  that  may  be)  is  not  present  in 
the  alcoholic  preparations]. 

Reapecting  the  pharmacological  action  of  this  diiig  we 
are  completely  in  the  dark.  It  has  no  poisonous  action, 
and  even  large  doses,  administered  to  animalfn,  produce  no 
effect.  It  has  been  suggested  that  its  therapeutical  action 
is  due  to  the  presence  of  tannin  ;  hut,  as  "Hazeline"  [aa 
well  as  other  commercial  forms]  is  prepannl  by  distillation, 
and  as  tannin  is  not  volatile,  this  can  hardly  bo  tho  case. 

TliEKAPEcncs. — Hainamelis  is  extensively  employed  for 
checking  hrtmorrbage,  especially  when  venous  in  charac- 
,  ter.  It  is  most  useful  iu  what  ia  called  |)assive  haemor- 
rhage, and  Is  of  much  valuo  iu  tho  troalnu-nt  of  memirrha- 
gia  and  dysmeuorrha-n.  There  is  no  duuht  as  to  the  utility 
of  hamamelis,  and  especially  of  "Hazeline"  ["Pond's  Ex- 
tract" and  the  hke],  in  the  treatment  of  bleeding  piles.  It 
should  be  given  internally,  and  employed  locally  as  an 
ointment.  When  the  bleeding  is  profuse,  it  may  he  in- 
jected into  the  bowels. 

It  is  said  that  hamamelis  will  cure  varicose  veins,  and  I 
have  no  doubt  that  in  these  cases  it  is  frequently  of  much 
benefit  and  obviates  the  necessity  for  an  operation.  It  ts 
slow  in  its  action,  and,  in  many  cases,  I  havo  found  it 
necessary  to  give  it  continuously  for  a  year  or  more.  I 
have  had  patients  whom  I  should  not  hesitate  to  call  skilled 
observere,  who,  from  personal  exi>orience  of  its  effects  in 
the  treatment  of  varicose  veins,  have  boon  convinced  of  its 
utility. 

Tho  prvecriptiou  I  ustuUly  employ  is  the  following: 

Hamamelidin,  gr.  { 
To  make  a  pill.     One  to  be  taken  every  thre«  houin. 

An  ointment  is  made  with  five  grains  of  hamamelidin  to 
an  oimc«  of  lanolin  ointment,  and  may  be  scented  with  a 
few  drops  of  oil  of  rose  geraniuin, 

[PKKrAKATiQX. — Extractum  Uamamelidis  Fluiduni.] 
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BENZOIC  ACID 

Benzoic  acid  is  usuallj  prepared  from  benzoin  by  sabU- 
mation.  Benzoin  is  a  balsamic  nsuu  obtained  by  deeply 
incising  tlie  ttark  of  the  Stifrax  Bettzoin,  or  benjaniin-tim 
a  native  of  Sumatra  and  Java.  The  name  "  bt^njamin"  ts 
probably  a  corruption  of  the  Arabic  term  /u&fn  jdwl, 
meaning  Javanese  frankincense. 

Tbe  mode  of  preparing  benzoic  acid  by  subliniation  is 
worth  noting ;  must  acids  being  prepared  by  liberating 
thorn  from  their  alkaline  salts  by  means  of  sulpburiu  acid. 
Benzoic  acid  exists  in  benzoin,  combined  with  resin,  and  is 
volattltisud  and  then  condeaHed  in  the  upper  part  of  the 
apparatus  employed.  Tho  temperature  is  carofully  regij- 
lated  to  prevent  decomposition  of  tbe  resin.  Btinzoio  acid 
may  also  be  obtained  (nnn  tho  urine  of  botses  and  cattle. 
by  boiling  the  hippurato  of  calcium  with  hydrochloric  aci<l. 

Benzoic  acid  occurs  in  tbe  fonn  of  light,  feathery,  crys- 
talline plates  or  needles ;  having  a  silky  lustra,  a  warm, 
acrid  taste,  and  an  agrocablo,  aromatic  odor,  resembling 
that  of  tbe  benzoin  from  which  it  is  obtained.  It  in  sp.ir- 
iiigly  soluble  in  water;  but  dissolves  reailily  in  alcohol, 
fats,  and  oils.  When  mixed  with  solutiona  of  tbe  alkati(>s, 
or  with  lime,  it  forms  benzoates,  from  which  it  may  again 
be  separated  by  the  aiidition  of  hydrochloric  acid. 

Uses.— Benzoic  acid  is  a  powerful  antiseptic.  This  fact 
affords  an  explanation  of  tho  popular  use  of  "Friar's  IkU- 
sam  "  (cumpuund  tincture  of  lienzuiu)  as  an  application  to 
woun(b. 

It  is  a  stimulating  expectorant,  and  this,  again,  affnrds 
an  explanation  of  the  value  o£  Friar's  balsam  in  the  ta^at- 
ment  of  cougha. 

Benzoate  of  sodium  and  benzoate  of  ammonium  are 
powerful  hejNitic  stimulants,  but  exert  no  action  as  re- 
gards intestinal  secretions. 

Benzoic  acid  is  a  diuretic  and  renders  the  urine  acid-  In 
the  kidneys,  it  unites  witli  glyciu.  and  is  excreted  in  tbe 
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form  of  hippuric  acid.  That  the  seat  of  the  change  is  in 
the  kidneys,  is  demonstrated  (as  Brunton  has  shown)  by 
tlie  following  experiments : 

Benzoic  acid,  when  administered,  is  found  in  the  urine 
as  hippuric  acid,  but  in  the  blood  it  still  remains  as  benzoic 
acid. 

Oiven  to  a  rabbit,  hippuric  acid  is  excreted  as  such,  but 
id  found  in  the  hlood  as  benzoic  acid. 

If  the  renal  arteries  are  Ugatured  and  benzoic  acid  be 
given,  no  conversion  into  hippuric  acid  takes  place  ;  but  if 
the  uretere  be  ligatured,  the  change  takes  place,  and  hip- 
puric acid  is  found  in  tlio  blood. 

It  seems  pmbable  that  the  cells  of  the  kidney-tubules 
have  the  power  of  effecting  a  combination  between  the 
benzoic  acid  brought  to  them  by  the  blood,  and  the  giycin 
which  they  form  by  their  own  metabolism.  Many  other 
bodies^  taken  into  the  system,  reappear  in  the  urine  com- 
bined with  glyciu,  the  chaugo  iu  each  case  taking  place 
t through ^the  activity  of  the  cells  of  the  tubules. 
Boazoiu  acid  is  alhed  in  action  to  salicylic  acid  and  other 
acids  of  tho  aromatic  series. 
[pKEFAKATioss:  (of  the  balsamic  resin)  Adeps  Benzoinar 
tns  ;  Tinctura  Benzoini ;  Tinctura  Benzoini  Composita.] 
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Copaiba  or  copaiva  is  an  oleoresin  obtained  hy  incising 
the  bark  of  Co/xii/era  lAtiujudorffii  and  other  species  of 
Copai/era,  natives  of  the  warmer  climates  of  South  Ame- 
rica. It  is  a  more  or  less  viscid  liquid,  usually  transparent 
and  not  Huorescent,  but  Hometimos  opalescent  and  slightly 
fluorescent.  It  varies  iu  color  from  a  Hgbt-yellow  to  a 
pale  golden-brown.  It  has  a  peculiar,  aromatic  odor,  and 
a  jMTpi.itent,  acrid,  and  Honiewhat  bitter  taste.  It  is  soluble 
in  alisolutoalcohid  and  in  i>etroleum.  From  it  is  obtaiuod, 
by  distillation,  the  oil  of  copaiba,  a  colorless  or  pale-yellow 
fluid,  having  the  udor  and  tusto  of  copaiba. 
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Actios.— In  ordinary  theraiteutic  <i(w<>s,  copaiba  en 
very  little  action  on  tiie  general  syslt-ni.  In  large  doses,  ii 
gives  nse  to  an  increa»ed  flow  of  saliva,  with  flatulencu 
and  colic.  Tliis  may  bo  accompaniod  by  a  seDsatiim  «f 
heat  ia  the  throat  and  at  the  pit  of  the  stoniacb,  loss  of 
appetite,  nausea,  and  purging  with  violeut  teaesmus.  It 
often  induces  irritation  of  tho  larynx,  with  a  dry.  painful 
cough  and  the  expectoration  of  semi-piirtilent,  greonij4i. 
nauseous)  mucu& 

It  is  a  powerful  diuretic,  and  is  frequently  employed  in 
tbo  treatment  of  Bright's  disease.  It  int]Mrts  its  charac- 
teristic odor  to  the  urine,  and,  on  the  addition  of  nitric 
acid,  a  precipitate  is  formed  resembling  that  of  alhumin, 
with  tho  exception  that  it  clears  up  on  the  applic-ition  of 
heat.  This  precipitate  consist*  of  the  oxidized  oil  united  - 
vrith  some  of  the  urinary  principles.  A  new  substance 
hits  been  detected  in  the  urine  of  patienUt  taking  (.:o|t.iitta, 
which  has  l»een  named  "  copaiba-red,"  and  has  the  proiH.Tly 
of  reducing  oxide  of  copper.  The  coimiba  may  lie  extmct«d 
from  urine  by  shaking  it  up  with  ether.  The  ui"fiie.  when 
copaiba  has  been  taken,  does  not  undergo  decomposition 
so  readily  as  under  ordinary  circumstances.  It  remains 
for  a  longer  time  clear,  and  even  when  triple  phosph.^tc3 
are  ultimately  deposited  and  tho  surface  is  covered  with  a 
film,  putrefactive  bacteria  ara  either  absent  or  are  present 
in  small  numbers.  To  this  particidjir  properly  of  copailia 
we  are  indebted  for  its  employment  in  the  treatment  of 
gonorrhoea  and  gleet.  Ordinarily  tho  few  drops  of  anne 
which  remain  in  contact  with  the  mucous  membrane  of 
the  urethra,  after  tho  bladder  is  emptied,  speedily  undergo 
decomposition,  and  prevent  progress  toward  rocowory. 

Copaiba  produces,  when  taken  internally,  a  rash  which 
may  bo  an  urticaria,  but  more  commonly  resembles  the 
eruption  of  measles.  It  does  not  begin  on  tho  face  and 
extend  downward  over  tlie  body,  but  is  patchy  and  ex- 
hibits a  pniferenco  for  the  ueighlxirhotHl  of  the  joints.  It 
is  not  accompanied  by  elevation  uf  the  tempei-ature;  but  ii 
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nttimlly  atterxled  with  intense  itching,  sor(>  thront,  diar- 
rh<i-a,  and  votnitiog.'  In  doubtful  cases  an  ejcamination 
of  the  uiiue  will  tbrow  Ug:ht  on  its  natui-e. 

Mont  ethereal  oils  are  eltiniriated  with  thf*  urine,  hut  this 
is  not  the  case  with  copaiha,  its  volatile  oil  being  destroyed 
in  the  body  ;  only  the  resinous  acid  appearing  in  the  nrine. 

Coj);iil):i  is  fri'«]UHntly  adiilteratM  with  Gurjun  oil. 

Gurjun  Balsam,  or  woodoil,  is  a  balsamic  exudation 
obtained  by  incision,  and  application  of  heat,  from  the 
trunk  of  Dtpierocarfms  turbimttiia,  and  other  H|a'cict), 
growing  in  the  East  Iiidius.  It  is  a  transparent  Ii(|nid  of 
the  consistence  of  olive  oil,  of  opaque,  dingy,  greenish- 
gray  color  (as  seen  by  reflected  light),  and  has  an  aritniatic 
odor  and  taste  not  unlike  copaiba,  hut  without  its  acndity. 
It  sometimes  (but  very  rarely)  produces  a  rash.'  It  has  all 
the  advantages  of  copaiha  as  an  expectorant,  without  tlie 
grave  disadvantage  of  exciting  an  eruption. 

Thekapkutils. — Balaam  of  copaii>a,  in  doses  of  from  t«n 
to  fifteen  grains,  is  largely  employed  as  a  diuretic  in  caeea 
of  ascites,  and  in  the  rwlema  resulting  from  Blight's  dis- 
ease. Hie  following  mixture  has  for  many  years  been  in 
use  in  Westminster  Hospital  : 

Cojiailta  Renin,  gr.  x. 

Diluted  Alcohol,  m  XT. 

Spirit  of  Chloroform,     "l  x. 
Svnip  of  Ginger,  ni  xl. 

Uacilage  of  Acacia,        "l  Ixxx. 
Water,  toSj. 

Some  surgeons  trust  entirely  to  the  internal  administra- 
tion of  copaiba,  cubcbs,  and  oil  of  sandal-w<xf«l  in  the 
treatment  of  gonorrhtea  ;  giving  themovoo  in  tbemiHier 
stages,  and  to  tbo  exduHion  of  injiyrtionn.  Capvulas  con- 
taining tbes«,  either  alone  or  mix^id  in  voHoiu  proportioDS, 
are  kept  in  stock  by  moict  pharrnacistM. 

[PRETAKATioyfl.— Maasa  O^iMUba;  i  Beeina  Copaiba.] 

<  Xdbull:  t^Bort.  IMO,  ToL  I,  p.  Mlb 
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CUBEB 

Cubebs  are  the  unripe  fruits  of  Piper  cttbebOj  a  climbing- 
plant  of  Java  and  of  other  ])art£  of  tlio  Kusi  Indies,  n'h»ru 
it  Ls  extensively  gi^wu  in  coffee-jjlantations.  It  differs 
from  black  pepper  (which  it  closely  reeemblea)  in  having 
a  stalk  about  half  an  inch  long.  ltd  odor  i$  strong  and 
poctiliar,  and  its  taste  ia  warm,  aromatic,  and  somewhat 
bitter.  Cubeb  is  a  complex  substance ;  but  there  i5  no 
doulit  that  the  ethereal-extract  or  oleoiipsin,  as  it  is  calM. 
represents  itft  pecuiiai'  properties.    This  oleoresin  contains: 

Oil  of  cu6e6— a  colorless  or  pale,  greenish-yellow  fluid. 
Ae  it  is  volatile,  and  as  it  is  on  the  presence  of  this  sub- 
stance that  the  activity  u£  the  drug  mainly  depends,  it  is 
better  that  cubeb  should  not  bo  powdered  until  actually 
required  for  use. 

iiestit—a  brown,  soft,  acrid  substance — probably  formed 
by  the  t)xidation  of  the  above. 

Ctibtbic  acid— an  acid  which  is  nearly  tasteless  and 
'which  forms  salts  with  hoses.  The  cubebate  of  mngiie- 
aium  is  a  convenient  form  for  administration. 

Cubebin — a  neutral,  crystoUizable  substance,  aimlogous 
to  piperin  obtained  from  black  pepper.  It  is  probably 
physiologically  inert. 

AcnoK. — In  small  doses,  cubob  acts  as  a  stimulant  to 
the  gastric  mucous  membrane,  incroascs  appetite,  and  im- 
proves digestion ;  but  when  larger  doses  are  taken,  the 
patient  exi>ericncC8  a  Bensation  of  warmth  at  the  pit  of 
the  stomach,  and,  not  infrequently,  suffers  from  giddiness 
and  headache.  The  skiu  is  hot,  and  the  pulse  is  increased 
in  frequeacy.  After  verj'  large  doses,  there  may  bo  nausea, 
Tomitiug,  colicky  pains  in  the  abdomen,  and  purging. 

Cubeb  is  a  stimulating  expectorant,  and  is  frt><|uently 
Bmoked,  iu  the  form  of  cigarettes,  by  asthmatics  and 
cluxpnic  bronchitics.  It  excites  an  eruption  which  is  simi- 
lar to  that  produced  by  copaiba,  and  is  not  accompanied 
by  febrile  disturbance.    It  increases  the  secretion  of  urine. 
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to  whicli  it  imparls'  ita  characteristic  odor.  Od  the  addi> 
tion  of  nitric  a^id  to  such  urine  a  precipitate  is  produced, 
TThich  diffura  from  tliat  of  albumin  iu  cloariug  up  ou  tbo 
application  of  h«at. 

ToEKAPEUTics. — The  most  convenient  preparation  of 
cubeb  for  tnlernal  uko  is  the  tincture. 

Cubub  is  an  escelleut  remedy  for  bronchial  catarrh  and 
chronic  bronchitis.  Many  sutTei-oi-s  from  the  latter  affec- 
tion adopt  the  following  mode  of  treatment :  A  cup  of 
liuseed  tea  is  flavored  with  a  slice  or  two  of  lemon,  and  to 
this  is  added  a  teospoonful  of  the  tincture  of  cubeb.  It  is 
jdoced  in  tlie  front  of  the  fire  to  keep  it  warm,  and  is  slowly 
sipped  while  they  read  the  pai>er  after  breakfast.  It  pro- 
duc(^8  ctipiou^  expectoratioti,  and  the  patient  is  free  frani 
trouble  for  the  rest  of  the  day. 

In  many  chronic  bronchial  affections,  much  benefit  is 
deriveil  from  inhaling  a  mixture  of  oil  of  cubeb,  oil  of 
saiidal-wood,  and  oil  of  lemon. 

It  is  not  a  bad  plan  to  smoke  cubeb  for  chronic  broa- 
chilis,  and  cubeb-cigarettee  have  a  ready  sale  during  the 
winter  months.  In  hospital  practice  we  use  dried,  )>ow> 
dered  cubeb,  the  patient  smoking  it  in  his  pipe,  either 
alone  or  with  a  little  tobacco.  The  smoke  stimulates  the 
mucous  membrane,  and  the  mouth  is  hot  for  some  time 
afterward. 

It  is  usually  said  that  cubeb  is  useful  in  the  early  stages 
of  gonorrhiBu,  and  copaiba  lat«r  on  when  it  has  bccomo 
more  matured. 

[Preparations.— Extractum  Cubebie  Fluidum ;  Oleo- 
reeinfc  CulHiba* ;  Tiuctura  Cul>eb<'{^,  1  Gm.  in  10  Oc. 

Of  the  oleureein  :  Trochisci  Cubeboi.j 
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COLCHICCM 

[Colckictan  autumiuile  or  meadow  saffron  is  a  pbnt 
which  grows  in  moist,  rich  meadows  in  Xorthem  Africa, 
Uidille  and  Southern  Europe,  aud  abundantly  in  En^^aod 
and  Ireland ;  but  is  not  found  in  the  United  States.]  The 
parte  which  are  official  are  the  corm  and  the  se^Hs. 

Aom'B  IsGRBiiiESTs.— Colchicum  contains  colchicine,  a 
crystalline  alkaloidal  principle,  formerly  supposed  to  be 
identical  with  reratrine,  the  active  principle  of  sabttdilta 
orcebadilla.  It  differs  from  it  in  havini;  a  less  banuDg 
taste,  and  in  being  more  fre«ly  soluble  in  water  and  solu- 
ble in  atcohoL  Colchicum  contains,  in  addition,  cexaiiic 
acid,  fatty  and  f^ummy  matters,  a  fixed  oil,  and,  possibly, 
traces  of  veratriue. 

All  parta  of  the  plant  are  active,  and  it  is  a  matter  of  no 
practical  importance  whether  preparations  of  the  corm  or 
of  tbe  seeds  aru  employed. 

Actios. — In  man,  full  doses  produce  repeated,  uncon- 
trollablo  vomiting  aocompanied  by  mucli  rt'tching.  Purg- 
ing is  common ;  the  inotioiia  being  at  first  serous,  tbea 
mucous,  and  finally  mixed  with  shreds  of  membrane  and 
perhaps  blood.  There  is  a  burning  sensation  in  the  sto- 
mach, and  there  may  be  griping.  Muscular  paius  are 
experienced,  and  there  is  great  rouecular  vreakuess,  so  that 
the  euiforer  is  hardly  able  to  walk.  After  Large  doses,  the 
heart  becomes  w«ik ;  the  pulse  is  feeble,  rapid,  and  thre>ady, 
and  the  ekin  cold,  pallid,  and  livid.  Sometimes  there  tft 
an  iticreaso  in  the  amoimt  of  urine  passed,  and  at  others 
it  is  almost  suppressed.  Death  ensues  from  collapse,  the 
brain  remaining  clear  to  the  last.  Colchicum  exerta  the 
same  effect  on  the  alimentary  canal,  whether  taken  by  the 
stomach  or  injected  subcutaneously. 

By  some  obeervers  it  is  stated  that  there  is  an  increased 
^mination,  both  of  urea  and  uric  acid,  while  by  others 
this  is  denied.  It  is  possible  that  dififerenco  in  the  dietary 
of  patients  may  account  for  this  discrepancy- 
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In  the  lower  animals,  the  symptoms  produced  are  much 
the  i^ame  as  in  man ;  Purging,  vomiting,  great  prostration 
embarrassed  respiration  and,  ftnallj',  nioi-o  or  less  complete 
paralysisand  death,  preceded  by  Goavulsions.  Post-mortem^ 
the  blood  is  found  to  be  dark  in  color  and  imperfectly 
lagulated,  and  the  mucous  membrane  of  the  intestines  is 
swollen  and  intensely  congested. 

In  frogs,  reflex  action  is  lessened  and  finally  abolished ; 
the  motor  nerv«?s  luid  voluntary  muscleEt  are  not  affected  ; 
but  there  is  a  decided  action  on  the  higher  motor  centres, 
the  spinal  conl.  and  the  peripheral  sensory  nerves.  The 
circulation  is  affected,  but  the  action  is  to  a  great  extent 
reflex;  for  when  the  drug  ia  injected  directly  into  the 
circulation,  the  heart  and  the  blood-pressuro  are  but  slightly 
affected.  After  very  large  doses  the  inhibitory  nerves  of 
the  vugua  are  found  to  bo  paralyzed.  In  its  action  on  the 
stomach  and  intestines,  colchicuni  is  allied  to  emetine. 

It  is  difficult  to  deduce,  frum  its  pharinucologicjil  action, 
any  rational  explanation  of  the  value  of  colchicum  in  the 
ttvatmcnt  uf  gout  and  its  various  manifestations. 

Thkrapeutics.— Colchicum  is  a  remedy  of  undoubted 
value  in  gout  and  in  tbegouty  diathesis.  The  wine  is,  un  the 
whole,  the  most  satisfactory  preparation.  In  out-patient 
hospital  pi-actice,  acute  gout  moi-e  commonly  presents  itself 
in  the  form  of  chiragra  mther  than  of  podagra,  the  ex- 
planation being  tliat  when  the  tcet  aro  involved  a  patient 
is  unablo  to  walk  to  the  hospital.  In  these  ca.scs  I  usually 
prescribe  half  a  drachm  to  adrachm  of  the  ^^n^lm  colchici, 
with  ten  graiiLs  of  iodide  of  potassium,  in  a  mixture  to  be 
taken  three  times  a  day.  The  affectM  joints  are  painti.'d 
with  equal  parts  of  extract  of  belladonna  and  glycerin,  and 
are  enveloped  in  cotton-wool.  The  drachm-doses  of  colcfai- 
cum  wine  are  reserved  exclusively  for  ablo-Iiodied  men  of 
the  brewer's-drayman  description.  The  effect  ia  marvel- 
lously good  as  regards  the  gout,  a  patient  usually  being 
able  to  resume  work  on  the  third  day  ;  but  the  treatment 
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is  severe,  and  prodncea  persisiteiit  purging,  not  nncoi& 
monly  accompauied  by  voniitiiig. 

In  less  severe  cases  I  give  ten  minims  of  the  colchictim 
wine,  with  five  grains  ot  iodide  of  potassiutii,  in  a  mixtun 
flavored  with  spirit  of  chJoroform  aud  syrup  of  orange- 
flower,  throe  times  a  day.  Evon  this  dose  often  acta  as 
a  laxative,  and  produces  a  peculiar,  metallic  tast«  in  the 
moatli.  Many  gouty  patimils  take  this  mixture  at  in- 
t«n-als,  all  the  year  round,  giving  themselves  a  few 
days'  treatment  on  special  occasions,  such  as  after  a  big 
dimier  or  an  exceptional  indulgence  in  wine.  For  private 
patients,  a  visit  to  Aix-les- Bains,  and  a  three-weeks'  treat- 
ment, once  a  year,  under  tlie  kindly  supervision  of  Dr. 
Brachet.  n.siLiIly  works  wonders. 

Colchicine  is  a  valuable  remedy  and,  iu  conjunction  witb 
small  doees  of  calomel,  may  be  prescribed  with  advantage 
for  gouty  people  who  have  had  no  acute  manifeBtiitioii  of 
the  disease,  but  who  suffer  more  or  leas  continuously  from 
joint-pain.     The  following  is  a  useful  formula: 

Colchicine,  gr.  A. 

Calomel,  gr.  t. 

Extract  of  Hyoscyamus,  to  gr.  j. 

This  is  made  into  a  pill,  and  one  is  to  ht>  taken  at  bed- 
time, or  three  times  a  day  after  meale,  according  to  the 
severity  of  the  symptoms. 

Dr.  C.  D.  F.  Phillips  has  furnished  me  with  the  following 
formula,  which  he  has  found  useful  iu  the  treatment  of 
gouty  neuritis  and  allied  affoctioiis: 

Colchicine,  gr.  gV* 

Sulphate  of  Quinine,  gr.  ]. 

ibrtract  of  Colocyuth,  gr.  j. 

To  make  a  pill:  one  to  be  taken  throe  times  a  day. 

[pRRPA RATIONS." Ex tractum  Colchici  Radide ;   Extract 

turn  Colchici  R;ulicis  Fluidum  ;  Viuum  Colchici  Radicis,  1 

6m.  in  S.5  Cc;   Extmctum  Colchici  Seminis  Fluidum; 

Tinctura  Colchici Seminis,  lGm-in6.67Cc.;  Vinum  Colchici 

Seminis,  1  Gni  iu  067 Cc] 
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8QT7n.I/— ANTHKLMISTIC3 
SQUILL 

The  official  scilla  or  sea-onion  is  a  very  old  remedy. 
Egyptians  worshipped  it ;  Epimenidos,  who  lived  in  tlio 
30th  Olympiad,  iiiado  much  uso  of  it;  Theophrastus  praised 
its  virtues;  Hippocnites  used  it  externally,  intomally.  and 
as  a  pessary;  Pythagoras  wrote  a  volume  on  it;  and  Dios- 
corides  inveutfd  tho  vinegar  of  squill-  Inspiteof  this  it  is 
now  a  comparatively  rarely-om ployed  remedy.'  It  is  the 
bulb  of  tho  Uryinea  nuiritimn,  divested  of  its  dry,  mem- 
branous outer  scales,  and  cut  into  slices.  Its  activo  prin- 
ciple is  a  j;lucoside,  scillitoxinor  e^cillaVn,  a  substance  haviug 
many  of  the  properties  of  digitalis. 

Squill  has  a  hitter  taste  and,  in  full  doses,  excites  nausea, 
vomiting,  and  diarrhtea,  the  motions  being  watery  and 
often  mixed  with  blood.  It  slows  the  pulse,  raises  tho 
blood- pressure,  and  arrests  the  heart  in  diastole.  It  19  a 
member  of  the  digitalis  group,  and  is  allied  in  general 
action  to  adunidin,  oleandrin,  and  apocynin. 

Thkkapkutics. — Squill  is  an  expectorant  and  is  employed 
chiefly  when  the  secretion  is  profuse  and  difficult  to  expel. 
Like  digitalis  it  acts  also  as  a  diuretic,  and  is  reputed  to  t)e 
of  much  use  in  the  treatment  of  cardiac  dropsy, 

[pHKPAH-vTiON's. — -■Vcetum  3cill<-e;  Extractum  Scilhe 
Fluidura;  Tinotnra  Scilhe;  Syrupus  Scilhe  (from  vin^ar 
of  squill);  Synipus  Scillie  CompoBitus  (from  fluid-extract).] 
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These  drugs  are  employed  chiefly  as  unthttlmintics— medi- 
cines which  hall  or  cause  the  expukion  of  intestinal  worms. 
Anthelniintics  are  sometimes  subdivided  into  vermicides 
(those  which  kill)  and  vermifuges  (those  which  expel)  the 
worms ;  but  there  is  not  much  differenco  between  them 
It  i$  of  importance  to  bear  in  mind  that  there  are  many 
different  kinds  of  intestinal  worm«,  for  a  dnig  whicli 
•  [Id  th«  rntud  SlalM  It  Is  Min  wvl  In  tspmstonml  miituiw.] 
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proves  deadly  to  one  class  may  be  utterly  inefficacious  for 
another.  Roughly  tspeak mg,  thtro  ai-e  about  twentv-oiw 
diilLTeut  kiuda  oC  worms  which  ai-o  knowu  to  infe*it  tbe 
intestinal  uinal.    They  may  be  divided  into  three  classes : 

Flat-  or  Tajw-Homw.— The  cominoit  forms  are  TfPiifa 
solium,  this  pork  tape-worm,  and  T.  mtdxocatieUata,  Uie 
beef  tape-worm.  A  mutton  tape-worm,  T.  tenetUx,  is  also 
described,  but  is  not  veiy  common. 

iJowmiiromw.— Tlie  round-worm,  Asaxris  lumbriooidat 
iuhabits  tbe  small  iutestine,  hut  is  fond  of  travelling,  aoi 
frequently  manages  to  make  its  way  into  other  chamiek. 

'Hiread-Worms  or  Seal-Wornis. — The  common  s 
is  the  Oxifuris  vermicularis ;  they  inhabit  tho  rectan^ 
especially  of  children,  and  are  usually  met  with  in  lat^ 
numljers. 

The  drugs  commonly  employed  as  anthelmintics  aro: 
Male  fern,  santonin,  pomegranate-root  bark,  koosso,  ka- 
mala,  areca  nut,  and  turpentine. 

Ill  addition  to  these,  calomel,  acammony,  and  various 
other  purgatives  ai*  employed  for  the  expulsion  of  throad* 
worms,  wliilst  salt  and  water,  pei-chloride  of  iron  and 
"water,  and  infusion  of  quassia  are  usc-d  a»  (jneniata  for  tlio 
same  purpose.  When  children  suffor  from  worms,  it  is 
essential,  in  order  to  ])revent  a  recurrence,  to  improve  tho 
condition  of  general  health  by  uu  administration  of  Bucb 
remedies  as  codUver  oil,  extract  of  malt,  Parrish's  cbenn'- 
cal  food,  and  the  like.  Cold  sponging,  good  fooding,  and 
plenty  of  outdoor  oxerciso  aro  useful  adjuncts. 
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This  is  the  rhizome,  with  the  adherent  basoe  of  tho 
petioles,  of  the  Aspidiitm  fitix  mas,  the  common  male 
shield  fern.  The  use  of  male  fern  as  a  vermifuge  was 
known  to  the  ancients,  and  is  referred  to  by  Tlioophraetue, 
Biosoorides,  and  Pliny.  It  is  mentioned  in  SohrMV-r's 
Dispensatory  (1650),  and  in  other  works  published  alwut 
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tho  same  time.  Toward  theeiid  of  the  eighteenth  century 
a  Ma<I;ime  NufTer,  or  Nuttier,  widow  of  a  Swiss  surgeon, 
obtained  reputatioa  for  curiug  tapeworm  by  lueaus  of  a 
specific,  and,  in  1775,  sold  her  "discoveiy"  to  Louia  XIV. 
for  18,0(X)  livres.  Her  naethod  consisted  in  thoadiniuistra- 
tion,  in  the  following  order,  of :  A  panada  inado  with  bread 
and  a  little  buttar;  a  clyster  of  salt  watiruiid  olive  oil;  tho 
specifique,  composed  of  two  or  thrco  drachms  of  tho  pow- 
dered malo  fern,  in  from  four  to  six  ounces  of  water ;  a 
purgative  bolus,  composed  of  ten  grains  each  of  calomel 
and  scammony,  and  six  or  seven  grwina  of  gamboge.  Tho 
male  fom  was  given  the  first  thing  in  the  morning,  on 
an  empty  stomach,  and  the  purgative  followed  two  houiit 
later. 

TIio  AcnvB  pHueciPLE  of  malo  fom  is  fUicic  acid,  a 
cr>'stalline  substance.  Traces  of  a  volatile  oil,  together 
with  tnnnin,  resin,  and  a  little  sugar,  are  also  met  with. 

The  malo  fern  is  fatal  to  all  kinds  of  tapeworm-  It  is 
eutial  that  it  should  be  given  on  an  empty  stomach,  for 
if  the  stomach  and  intestines  are  loaded  with  food  it  is  not 
brought  in  amtact  with  tho  panwitc.  The  cure  in  usually 
effected  in  a  single  day.  Tho  patient  should  take  nothing 
but  a  cup  of  tea  after  his  lunch  or  mid-day  meal ;  at  bed- 
time he  is  to  take  an  ounce  of  C!u>tor-()il ;  and  in  tho  nmni- 
ing,  half  a  di'achm  of  oil  of  male  fcni,  made  into  a  mixture 
with  a  drachm  of  mucilage  of  acacia,  fifteen  minims  of 
synip  of  ginger,  and  an  ounce  of  water ;  to  be  followed, 
in  a  couple  of  hours,  by  another  dose  of  castor-oil.  Tlii* 
rarely  fails  to  eipel  the  hciid  of  tho  worm  and  effect  a 
cure.  Cobbold  givea  elaborate  rules  for  the  treatment  of 
tapp-worm  with  male  ft-m  ;  but  if  those*  simple  diroctionii 
are  followed,  no  difRculty  is  exjierieiirwd.  In  over-doMW, 
aspidium  acts  as  an  intestinal  irritant,  and  may  caufw 
dL^alh. 

[Piuu'AUATios — Oleoreeioa  Aspidii.] 
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Santonin  is  a  crystalline  priuciplo  obtaiuod  from 
toiiica,  the  dried,  uiK'xpa.iided  fluwerheads  of  Ariemisit 
marHima,  inipurtocl  from  Russia.  Tlie  gruat  emporium 
for  the  worm  seed  is  tlio  fair  at  Nijnii  Novgon>d,  whence  it 
is  conveyed,  via  Moscow  and  8t.  Petersburg,  to  Western 
Europe.  Santonin  is  insoluble  in  water,  but  slightly  solu- 
ble iu  alcohol  and  oiU,  and  undoubtedly  i-npresente  thOj 
activity  of  the  pLiiit. 

Action.  —Santonin  exerts  a  powerful  action  on  the  nerv- 
ous system,   and  there  are  several    cases  on    record 
poisoning  by  it.     After  large  doses,  patients  coinptaJn  of 
headache,  buwitude,  prostration,  flashes  of  light  boforu  th( 
eyes,  hallucinations  of  smeil  and  t^iste,  jiain  in  the  region^ 
of  the  stomach,  nausea  and  vomiting,  trembling  in  the 
limbs,  and  convulsive  twitchtngs  and  movements  of  the 
musck'a  of  the*  farp,  eyes,  and  jaw.     Administered  to  dogs 
and  rabbits,  it  gives  rise  to  accelerated  bi-eathing,  slowing^^ 
of  the  pulse,  trembling,  cramps,  free  salivation,  uucon<>fl 
sciousoees,  convulsions,  dilated  pupils,  and  death.  i 

Thero  aro  two  symptoms  produced  hy  santonin  which 
are desening  of  special  note.    The  first  of  theso  is  a  pe<fl 
cuHar  disturbaiico  of  vision ;  everything  appearing  to  the 
patient  at  fii-st  of  bluish,  and  theu  o£  yelloivish,  or  green-  ^ 
ish-yellow  color.    This  condition  is  techutcally  known  osf 
ixanthopsia  or  chromatopsi;i,  and  is  due  to  sttmulatioa  and 
Bubscquont  paralysis  of  thoso  fibres  of  the  i-etina  by  which 
blue  light  is  perceived.     Tbo  other  symptom  is  the  effect 
of  tho  drug  on  urine,  which  it  colors  bright- yellow,  or.  if] 
the  unno  is  alkaline,  bright-red.    The  discoloration  is  due] 
to  somo  product  of  the  oxidation  of  santonin. 

The  lUPEUTics.— Santonin  is  employed  almost  exclusively 
for  the  expulsion  of  the  rountl-wonn  ;  has  no  effoct  on 
the  tai)0-wonn,  and  its  influence  on  thread-worms  is  veiy 
slight.  It  has  a  great  advantage  in  being  tastduss  uud 
odorless,  so  that  it  can  be  given  without  difficulty. 
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The  dose  is  from  two  to  live  grains,  every  alternate 
night  at  bedtime,  followed  by  a  purgative  in  the  morning. 
[Prkparatiok.— Trochisci  Santonini.J 


ERGcrr 

Among  the  lowest  forms  of  vegetable  life,  and  distin- 
guishod  from  other  plants  by  tlie  absence  of  chlorophyll, 
aro  tho  fungi.  Thoro  are  usually  two  stages  iu  the  life  of 
a  fungus :  In  tho  first,  or  vegetative  period,  it  exists  as  a 
mycelium,  a  filumentous  mass,  the  sole  function  of  which 
is  to  grow  and  increase  ;  iu  the  gecoud  stago,  the  thallus, 
or  ordinary  fungus  or  muHhrooni,  is  formed,  the  function 
of  which  is  to  develop  rt'pmductive  bodies  and  reproduce 
its  species,  after  which  it  perishes.  In  the  case  of  some 
fungi  there  is  an  intermediate  stage  known  as  the  sclcro- 
tium.  Tho  goniis  Clavtc*^jys  comprises  a  number  of  para- 
sitic fungi,  which  develop  in  the  pistil  of  various  kinds  of 


OHiciat  ergot  is  the  sclerotiuni  of  Claviceps  purpurea, 
whicli  infcats  the  grain  of  Secale  certole  or  rye.  Rye, 
when  attacke<l  with  the  fungus,  is  called  spurred  rye— 
Secaie  comutum.  Tho  fungiia  makes  its  appearance  dur- 
ing tho  early  days  of  the  pistil,  and  is  first  seen  at  the  base 
as  a  tloceulent  tna.ss— this  is  the  mycelium.  These  fila- 
ments grow  and  invade  all  parts  of  the  tissue  of  thu  pistil, 
until  they  fonn  a  white  mass,  on  which  the  dark  sclero- 
tium  soon  nmkes  its  appearance.  As  it  gitjws,  it  lifts  up 
before  it  the  n^imins  of  the  withered  and  blaekened  pistil, 
and  casts  it  away,  forming  ergotized  rye. 

The  etymology  of  tho  word  ergot  is  doubtful.  It  was 
originally  written  "ai-got."  In  tho  dicttonai'y  of  tho  Paris 
Aoatleiiiy  er«jot  is*  given  a«  the  French  word  (or  the  spur  of 
a  cock  or  the  cLan-s  of  a  dog,  and  it  is  probable  tliat  the 
drug  is  called  ergot  from  its  resemblance  to  a  cockspur. 

It  tieem.i  hardly  conceivabht  that  so  Hingnlnr  a  pi'oduct  as 
ergot  should  have  escajfud  tho  iiotieo  of  aaeieut  writers ; 
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but  no  distinct  rofet-euco  to  it  is  to  ha  fouud  in  their  works 
on  moiiiciiie.  It  is  supposed  to  lio  the  jgnis  sacer  or  itjnis 
sancdi  Antonii,  of  tho  Middle  Ages.  It  was  employwl  Iiy 
women  to  promote  labor-pains  long  liefoi-o  its  properties 
were  generally  recogiiizod  by  the  medical  profession.  It 
was  origiiially  given  in  the  crude  form,  an  odd  number  of 
grains  being  a<lmiiiistciiid.  In  the  middle  of  the  sixteenth 
century,  Loncier,  of  Prankfort,  called  attention  promi- 
nently to  its  properties  and  \im?^.  It  was  not  until  18S6 
that  it  found  a  place  in  the  London  Pharmacopa?ia, 

Ergot  is  imported  frt^a  France,  Germany,  and  Amenca» 
wlwi-o  it  is  «btain(?d  ulmo^t  exclusively  from  rye^  l>ut  tlie 
same  fungus  flouriBhos  on  grasses  belonging  to  many 
other  genera  and  species.  Ergot,  itself,  is  liable  to  bo 
infested  by  au  acarus,  which  often  dustroys  the  whole 
interior,  leaving  only  the  shell  filled  with  its  excremeut. 

It  inadvisable  not  to  use  ergot  which  has  been  kept  for 
more  than  two  years. 

Acm'E  Pbingiples. — The  comjiosition  of  ergot  is  very 
complex,  and  the  active  principle  on  which  its  moat  impor- 
tant action  (that  of  causing  contraction  of  the  uterus)  de- 
pends, lias  not  been  satis&tctorily  isolated.  The  following 
substances  liav©  at  one  time  or  another  been  described  as 
active  principles : 

Ergotin. — Tliis  is  official,  mid  is  commonly  known  as 
*'Boajeau'8  ei-gotin."  It  is  not  an  alkaloid  or  glucoeide, 
but  a  purifiefl  extract  of  ergot,  of  dark-brown  color,  and 
having  an  odor  like  roast  beef.  It  is  sometimes  desiccated, 
and  is  sold  in  the  form  of  brittle  lumps. 

Another  substance,  not  ofHcial,  is  sold  under  the  name 
of  ""Wigger'a  ergotin  "~a  resinous,  reddish  substance, 
which  is  said  to  possess  ten  times  the  activity  of  er^jot 
Ki'ihler  examined  both  varieties  of  ergotin,  and  found  tliat 
Bunjean'H  contained  all  the  constituoutaiiiaoluble  in  water, 
whilst  Wigger's  contained  all  the  soluble  once,  neither  of 
them  representing  all  the  inoperties  of  ei^ot. 

Ergotimne, — Tliis  is  a  tjubslauco  detscribed   by  Tauret. 
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It  is  a  whitish  alkaloid,  usually  amorphous,  but  sopietimc^ 
met  with  in  a  crystalline  form.  It  is  insoluble  in  water  ; 
but  dissolves  in  alcohol,  ether,  chlorofornj,  and  acids.  It 
ia  very  unstable,  and  de*;omi>oaes  rapidly.  It  is  beet  ad- 
ministered hypodorniically,  dissolved  in  lactic  acid.  There 
is  reason  to  bcUeve  that  it  is  physiologically  inactive,  and 
that  any  therapeuticad  action  it  may  possess  is  due  to  tho 
admixture  of  other  principlos. 

£cbolin.—Thm  is  a  brown,  araorphooB,  bitter  substanco, 
often  described  as  an  alkaluid.  It  is  probably  not  a  pure 
substance,  and  there  is  no  evidence  that  it  ih  active. 

Ergotinic  acid. — This  is  a  glucoside.  and  is  probably  the 
most  activy  cunstituwnt  of  Bonjt^an's  ergotin,  and  of  the 
dialyz(!d  crgotin  of  Weruich.  It  givus  rise  to  ascending 
pai-alysis  of  tho  spinal  cord  and  brain,  both  in  fn»g«  and 
mammals,  with  loss  of  voluntary  niotiun,  paralysis  of  tho 
vaso-motor  centre,  and  fall  of  hliiod  pressure.  It  does  not 
increase  uterine  contraction.  It  is  active  only  when  intro- 
duced hypodermically,  and,  if  administered  by  the  stomach, 
is  decomposed  by  the  digestive  ferments,  and  split  up  into 
glucose  and  an  inert  base.  It  is  probably  useful  as  a 
hfemostatic. 

Scleroiinic  acid  is  simply  an  impure  form  of  ergotinic 
acid.  It  is  given  hypoderniically  in  doses  of  frotn  a  half 
to  three-quarters  of  a  grain. 

Spliacetinic  acid. — Thia  is  the  subntance  which  gives  rise 
to  the  gangrono  sometimes  following  the  use  of  ergotized 
grain.    It  pnxluces  tonic  «x>ntraction  of  the  uterus, 

Contu/iMtf.—This  is  an  alkaloid  which,  In  pregnant  ani- 
mals, produces    clonic  contraction   of  tho    uterus.     Like 
sphacelinic  iicid,  it  can  be  extracted  only  by  alcohol,  and  ia 
■  not  rontiiined  in  watery -extracts  of  ergot. 

In  addition  to  the«c  principles,  crg«)t  contains  about 
thirty-five  per  cent,  of  oil,  a  peculiar  sugar  known  as 
niykostj,  and  two  colormg  matter* — scleroxantlun  and 
sclcroerythrin. 

It  is  probable  that  spliacelinic  ucid  and  comuttno  are  the 
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priiiciplcs  which  act  chiefly  ou  the  uterus;  but  as,  at  pre- 
sent, they  can  hardly  ho  regarded  as  conuuercial  products, 
it  is  sjifer  to  use  ;i  fluid  extract  of  ergot. 

Gkk»:iul  Action.— Adniiiii8t«i-ed  in  lai-ge  doeea  to  the 
lower  animals,  ergot  induces  piofuse  salivation,  vomiting, 
dilatsition  of  the  pui>ils,  hurried  hreathing,  a  frequent 
pulse,  trembling  of  tlie  Hinhn,  nt<taggeriug  gait,  paraplegia, 
ibu-st,  couvulsious,  and  finally  di.-ath.  AdministereO  to 
man,  the  toxic  action  is  Blight.  Doses  of  an  ouuco  of  the 
fluid-extract  produce  no  symptoms,  unless  the  ]iatient  hap- 
pens to  be  pregnant. 

Si'KciAL  Actions. — The  chief  action  of  ergot  is  exurted 
on  involuntary  muscular  tissue,  in  which  respect  it  is 
alUed  to  belladonna.  The  form  of  muscular  tissne  cliiefly 
affected  is  that  comijosing  the  uterus,  esi>ecially  the  uterus 
of  parturient  women.  The  BpasmH  caused  by  the  drug  are 
not  identical  with  labor-pains,  but  are  more  f i-equeut  and 
more  prolonged.  Large  doses  induce  tetanic  spasm  of  the 
whole  organ.  It  is  pi*ububle  that  orgot  acts  directly  on  the 
involuntary  muscle  itself;  but  it  is  conceivable  that  it  may 
act  in  part  on  the  uterine  uei'vc-centr.-  in  the  spinal  cord. 
It  is  doubtful  whether  ergot  over  acts  as  an  abort  if  acient. 
Evidence  shows  that  it  aids  the  expulsion  of  tliecoutODts 
of  the  uterus  when  labor  has  commenced,  hut  is  powerless 
to  start  the  process.  It  is  an  ecbolic,  but  probably  not  an 
abortif  acient. 

Ergot  pi-oduces  spasm  of  the  blood-vessels,  acting  both 
on  the  arteries  and  the  vein.^.  When  the  web  of  a  frog's 
foot  is  placed  under  the  microscope  and  ergot  is  injected, 
the  vessels,  both  arterial  and  venous,  are  seen  to  undei^o 
contraction.  When  the  arteries  of  thu  thigli,  back,  ur  pia 
mater  of  a  rabbit  are  exposed,  and  ergot  is  administered, 
there  is  a  notable  diminution  in  their  calibre.  Wave-like, 
peristaltic  spasms  arv  often  seen  in  tlio  ergotiaed  vessels  so 
treatfd.  The  contraction  of  the  letinal  veascls,  in  niau, 
can  be  seen  with  an  ophthahno>4cope  after  the  adniinis- 
tratiou  of  ei'got.    These  facts  seem  to  show  that  ergot 
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oontractB  the  blood-vessels.  Supposing  this  to  bo  the  case, 
one  \%-ould  es[>ect  a  inarkrd  rise  in  hlocKl-pressure  afUT  tlie 
injection  of  ergot;  curiously  enough,  however,  t\io  primary 
effect  is  to  produce  a  Marked  fall  in  blood  pressure.  This 
is  prolwbly  due  to  a  direct  action  of  the  drug  on  the  cardiac 
nui5clu  when  the  injection  is  made  into  a  jugular  vein. 
As  confirmatory  of  this  theory,  it  ia  asserted  that  the  fall 
does  not  occur  when  the  drug  is  introducei),  not  directly 
into  the  vein,  but  hypodermicaUy.  The  ultimate  effect  of 
ergot,  by  whatever  channel  it  is  introduced,  is  to  raise  the 
blood  pressure;  this  is  undoubtedly  due,  to  a  very  great 
extent,  to  the  action  of  the  drug  on  tho  medulla. 

Ergot  acts  on  the  invuluntai'y  muscular  tissue  of  the 
intestine  and  increases  peristalsis.  Such  exa^erated 
movtmient  after  tho  injection  of  ergot  is  very  noticoablo 
jxist- mortem,  and  may  also  be  observed  througli  the  ab- 
dominal walls  during  life. 

The  tjuantity  of  urine  secreted  under  the  iufluence  of 
ergot  is  increased  in  consequence  of  the  rise  of  blood- 
pressure,  and  there  ia  also  evidence  to  show  that  tho 
contractile  |K)wer  of  tho  bladder  is  intenHified. 

Voluntary  muscles  aro  unaffected,  and  tho  drug  exerta 
no  action  on  motor-nerves. 

In  the  lower  animals  tho  spinal  cord  is  paralyw-d,  and 
death  usually  ensues  from  ]>ai-alysi8  of  the  respiratory- 
ceutre. 

In  its  action  ou  the  ut*'nw  ergot  is  alliwl  to  gossypinm 
and  ustilago.  It  is  pi-obable  that  tlio  last-named  substance 
contains  Borae  of  the  same  active  principles  as  ergot, 

Tho  prolonged  use  of  ergotized  bread,  in  certain  districts, 
is  i-cputed  to  give  rise  to  epidemics  of  dry-gaiigreiu>  Tliis 
disease  has  seldom  or  never  boon  observed  in  England,  but 
was  at  one  time  common  in  some  parts  of  Prance,  where 
rye  formed  the  principal  food  of  the  inhabitant.  It 
occun-ed  only  after  rainy  sejwuns,  when  the  grain  was 
largely  affected  by  ergot.  Attention  was  first  called  to 
the  subject  in  ISTti,  by  Kr.  Dodart.     The  patients  wera 
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nstiollj  afTected  first  in  t)io  lower  extremities,  and  the 
gangreiio  was  attended  with  but  littlo  fever,  inflammation, 
or  iKiiii.  The  disease  appeared  in  Switj'jerlaud  iu  17*^9  and 
ITlit,  and  many  people  were  affliotc<l  with  sn'dlings  of  th« 
feet,  legs,  and  arms,  which  degenerated  into  a  gangrene 
that  t»enetrated  to  tho  bone,  and  ultimately  resulted  iu  the 
separation  of  the  limb.  Dr.  ^Wollaston  recorded  several 
cases  in  Olio  family  in  which  gangrene  was  produced  by 
partaking  of  damaged  wheat.  The  mother  lost  her  right 
foot  at  the  ankle;  a  daughter,  agiMl  fifteen,  was  deprived 
of  hoi-s  just  below  tho  knee  ;  other  members  of  the  family 
lost  fingers  and  toes,  besides  other  more  or  less  important 
apiiendages. 

It  is  possiblo  that  thu  gaugi-eno  produced  by  ergot  may 
be  due  to  sphacelinic  aoid,  which  cauties  spasmodic  con> 
traction  of  the  blood-vessels.  The  gangrene  produced 
artificially  iu  fowls  is  duo  to  pcrmaueut  occlusion  of  the 
smaller  arteries  by  a  hyaline  substance,  foi-med  while  the 
arterieH  remain  spasmodically  contracted.  Iti  Botne  cases 
of  gangrene,  sclerosis  has  been  noted  iu  the  postcro-laieral 
cohimns  of  the  oord.  To  what  extent  gangrene  is  the 
result  of  eating  ergotized  bread,  and  how  much  of  it  is  duo 
to  the  absence  of  proper  food,  it  is  difficult  to  determine ; 
ergot,  administered  to  |>oople  living  under  the  ordinary 
conditiouH  of  Ufe,  never  produces  gangrene.  In  a  case  of 
diabetes  insipidus,  I  gave  half-drachm  doses  of  the  fluid- 
extract  e^'ery  three  lioure.  for  months  together,  with 
marked  benefit^  and  without  tho  production  of  any  symp- 
toms of  gangrene' 

Therapeutics.  — Ergot  is  used  successfidly  in  postpartum 
bleeding,  hotmoplysLs,  and  iu  almost  all  forms  of  bloi^ling. 
It  must  be  given  in  large  doses,  and  no  hesitation  need  be 
felt  in  ordering  a  couple  of  drachms  or  more  of  good  fluid- 
extract  of  ergot  every  hour,  or  oftener,  in  such  cases. 
When  it  is  undesirable  to  give  ergot  by  mouth,  eigotlne 
may  be  injected  hypodermically. 

■  BritUh  M«dk«l  JoomBl,  197S,  rot.  it 
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COD-LIVER  OIL 


I  ckees  of  ergot  are  useful  in  cases  of  subinvolution 
of  the  ufiRnis,  in  menorrhagta,  and  esi)ccially,  I  think,  iu 
the  treatment  of  uterine  fibro- myoma, 

In  diabetes  insipidus,  large  doses  of  ei^ot  ntay  be  given 
with  every  reasonable  prospect  of  eflfectiug  a  permanent 
cure. 

[pKEPAKATlo.Ks. — Extractum  Ergotaj  Fluidum  ;  Vinum 

El^tJB.] 

Cod-Uver  oil,  oleum  morrbuze,  or  oleum  jecoris  aselli, 
is  tlio  oil  uxtracted  from  tlit»  fivsh  liver  of  the  co<l  {Gfuhtg 
Morrhua)  and  other  specios  of  Gadus.  Altlmugli  we  have 
I  no  record  fixing  the  exact  date  wben  cod-liver  oil  was  fij-st 
I  used,  wo  havo  I^^ason  to  iK'lievo  tliat  it  is  a  remeily  of  very 
considerable  antiquity.  The  Gre«iilaudei-s,  Laplanders,  and 
Et><iuiiiiaux  were  acquainted  with  iki  virtues  long  before 
they  came  in  cunta<:t  with  civilisation. 

It  ii  chiefly  to  the  writings  of  Dr.  Hughes  Bennett 
(*' Treatise  on  the  Oleum  Jecoria  Aselli,"  IWl),  and  of  Dr. 
C.  J.  B.  TVilUams  {\.M'^),  that  we  are  indebted  for  the 
introduction  of  cod-liver  oil  into  modern  medicine.  The 
oil  employed  by  them  was  a  very  crude  i)i'uduct,  and  it  was 
not  until  1S53  that  Peter  Miiller  introduced  his  method  of 
obtaining  the  oil  by  a  process  nf  steam-extraction. 

Cod-hver  oil  i-s  procured  from  Norway  and  Newfoundland 
[and  the  coast  of  New  Kngland].  In  Norway,  most  of  the 
codfish  are  taken  in  the  neighborhood  of  the  LofTodon 
islands,  within  the  arctic  circle,  tlia  annual  yiehl  being 
Boniewheiv  about  24,500,000  fltth.  Among  the  countries 
which  pruduco  the  oil,  Norway  naturally  takes  the  first 
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place.  This  is  due  to  the  fact  that  the  Norwegian  flsheriea 
are  cari'ied  on  under  circumstances  much  more  fAvoraiiLe 
thaij  are  met  ^ritii  elsewhere.  The  steam-process  of  ex- 
traction  requires  a  supply  of  absolutely  fresh  livers,  aad 
the  fishing  grounds  of  LofToden  and  Komsdal  are  situated 
so  near  the  coast,  that  the  boats  leaving  in  the  morning 
are  back  again,  with  their  catch  of  fish,  in  the  coui-se  of  a 
few  hours.  Off  the  Baaks  of  Newfoundland,  fleets  of 
smacks  are  employed  iu  collecting  the  fish,  which  are 
takL'n  to  an  attendant  steamer,  where  the  process  of  ex- 
traction is  curried  on. 

TlK-ro  is  no  tc^t  fur  the  purity  of  codUver  oil.  Leaving 
adultcmtion  out  oE  the  t^uostiou,  and  assuioiug  a  gonuina 
specimen  of  oil  from  the  Gmltis  Marrhua,  the  only  criteria 
on  which  reliance  can  bo  placed  are  color,  taste,  and  sintdL 

The  bust  kinds  of  oil  are,  as  nearly  as  possible,  colorless 
and  tasteless.  Some  people  prefer  the  coarse,  brown  oil; 
but  they  ai-e  decidedly  in  the  iniiiurity,  aud,  iiractically,  it 
is  found  that  tlio  paler  the  oil  tho  better  it  is  adapted  for 
metliciual  purposes.  Tho  darker  varieties  have  tho  same 
composition ;  but  tliey  contain  more  empyreumatic  matter, 
aiul  are  less  agreeable  to  the  ta.ste.  Nowa<Liys  no  one  eveu 
thinks  ot  prescribing  tbe  brown  oil.  It  is  simply  an  al>om> 
ination,  and  it  is  almost  inconceivable  that  any  patient 
could  I >e  found  willing  to  take  it.  Some  people  seem  to 
doliglit  in  nasty  medicinal ;  but  there  is  no  advantage  in 
taking  this  nauseous  substance. 

CiKl-liver  oil  is  a  fiH>d  r:Uher  than  a  medicine,  and  much 
of  its  utility  i»  due  to  its  ready  absorption  and  quick  as<dm- 
Uation.  That  it  is  more  readily  absorl)ed  than  oliveoil, 
can  l«)  demonstrated  by  a  very  simple  exiwrimont  :  If  two 
loops  of  intestine  arc  filled,  ono  with  cod-liver  oil  and  the 
other  with  olivo-oil,  and  then  ix'pbced  in  the  abdomen,  tho 
one  containing  cud-liver  oil  soon  becomes  loss  distended 
than  tho  other. 

Its  digofition  is  easily  effected,  because  a  portion  of  tho 
fat  is  iu  tlie  form  of  fattv  acids.     When  the-su  reach  the 
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intestines  they  ^600106  at  once  miijoniiied  without  tho  co- 
operation of  tho  pancreatic  fennent,  and  they  emulsify  the 
remaiaing  fat  and  favor  its  absoi'ptioQ.  Its  ready  ab8or]>- 
tion  may  also  be  demonstrated  by  a  very  simple  experi- 
ment :  In  capillary  tubes,  moistened  with  water,  fats  rise 
very  little,  but  ■when  the  tubes  are  moistened  with  bile  the 
fata  rise  readily.  Fats  pass  with  difficulty  through  a  moist 
animal  membrane  ;  but  if  tho  mombraue  is  raoiectened  vdtb 
bile,  they  pass  through  readily. 

Cod  liver  oil  is  not  absorbed  from  the  stomach,  but  pro- 
motes the  convoraion  of  starch  into  sugar.  After  absorp- 
tion from  tho  intestines,  tho  chief  portion  of  tho  fat  passes 
into  tlie  lacteals,  and  a  little  into  the  veins,  to  be  conveyed 
to  tho  liver,  there  to  be  conwrtcJ  into  cholic  acid.  The 
cbolic  acid,  uniting  with  the  soda  which  ia  set  frt-e  when 
tho  hydrochloric  acid  of  g:i.stric  juice  is  poured  into  tlio 
intestines,  forms  a  kind  of  soap,  consi-sting  of  taurocholate 
and  glyoocholato  of  glycerin.  Tlicse,  again,  find  their  way 
into  the  intestines,  where  the  base  unites  with  tho  acid  of 
the  ga.stric  juice  from  which  it  has  been  8ei>aratod. 

Tlie  influence  of  cod-liver  oil  on  the  secretion  of  bile  va- 
ries accordiug  to  circumstances,  for  if  taken  on  an  empty 
stomach  it  lessens  biliary  secretion,  while  if  taken  with  or 
after  food  it  increases  it. 

Cod-liver  oil,  after  pa.'wing  into  the  blood-veasels,  in- 
fluences the  nutrition  of  the  corpuscles,  contributiug  to 
their  formation  and  development.  It  is  found  that,  in 
health,  cod-liver  oil  caiLses  a  decided  increjiso  in  the  number 
of  red  corpuscles  and,  also,  a  »Iig)it  increjiao  in  the  number 
of  white  ones.  In  virtue  of  its  property  of  stimulating  nu- 
trition, cod  Uveroil  improves  all  tho  functions  of  tlio  body, 
although  it  has  no  specific  action  on  any  ixiriicular  organ. 

There  seems  to  be  very  little  doubt  that  animal  fate, 
such  as  this,  exert  a  much  more  |>ou-«rful  influence  ou  the 
system  than  dovygelablo  fats,  and  tho  superiority  of  tho  fat 
obtained  from  tho  liver  is  8ui>posed  to  be  due  to  its  more 
ready  absorption.    Whetlier  iUo  livor-fat  of  tho  ood  pos- 
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seesc'S  any  particular  u(lvautu(;o  ovor  fat  derived  from  the 
livor  of  othvr  auiiiiab  imij-  lio  open  to  qucstiou.  It  is  not 
absorbed,  however,  iu  uiilituitoil  quantities,  and,  if  givca 
in  exceiisive  dust's,  lu'oduces  nausea  and  diarrfaceu,  and  is 
vlituiuatod  with  the  fa'ctsj.  As  a  rule,  fats  are  consumed 
iu  the  body,  tho  quautity  oUmiuated,  oitber  with  tlw  frtwes 
or  the  urine,  being  very  small. 

ClmI-Hvuf  oil  is  of  such  inestimable  value,  not  only  in 
phthisis  hut  ill  all  wuslitig  disuascis  axid  it  U  so  universally 
employed,  that  a  mero  i-oferonce  to  its  uso  as  a  fattening 
agent  is  all  tliat  is  necessary.  It  is  thus  useful  in  the 
chronic  dirscawis  of  childiijii  arising  from  inalnulritiuu;  in 
the  vai'ious  manifeetations  i>f  ecrofida,  and  is  just  as  lu^uful 
for  old  people  as  it  is  fur  children. 

The  points  in  the  administration  of  cod-Iirer  oil  as  a 
therapeutic  a^eut  arc: 

The  oil  should  be  of  pale  color,  and  practically  tostoluss 
and  odorleas.  The  initial  dose  should  be  a  teasi>oonful, 
and  tho  maximum  doso  should  not  exceed  a  tablcspoonfuL 
It  should  be  given  immediately  after  food,  so  as  to  form, 
practically,  a  portion  of  the  meal. 

The  oil  may  be  given  hy  itself;  with  a  pinch  of  Bait; 
floating  in  the  froth  of  stout,  or  on  the  top  of  a  mixture 
such  as  the  gentian  and  soda  mixture.  The  following  pre- 
scriptions for  ''oil  sauce,"  designed  by  the  late  C.  J.  B- 
WiUiams,  are  well  known: 

Diluted  Phosphoric  Acid,  5  ss. 

Solution  of  Strychnine,  3  j. 

Tincture  of  Orange-peel,  •     s^. 

Syrup  of  Ginger,  5  J. 

Compound  Infusion  of  Orauge-peel,  to  %  viij. 

The  dose  is  one  tablespoonful. 

Dilut4.'d  riiosphoric  Acid,  388. 

Hypophrwphilo  of  Sodium,  3  ij. 

Tincture  of  Quinine,  |  jaa. 

Glycerin,  Ij. 

Compound  Infusion  of  Oi-ange,  to  5  viij. 
Dofto,  ono  tables] Hjonful. 
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Dilut«d  Nitric  Aciil,  siij. 

Tincture  of  Calumba,  5  j. 

Syrup  of  Ginger,  1 3. 

ComiMJund  Infusion  of  Orange,  to  Iviij. 
Dose,  oil*!  tablespoon  ful. 

On  theoretical  grounds,  the  custom  of  giving  ood-liver 
oil  \viUi  an  acid  niixturo  is  open  to  criticism. 

Though  it  iHSonietiiiics  given  in  the  form  of  an  emul- 
sion, Bucb  pi-ojtui'atious  aru,  as  a.  rtilo,  not  palatable,  aud 
havo  no  jidvuntfige  ovei  the  pure  oil.  The  Bubstances 
COMiiriDuly  cniplDVod  as  oinnlsifying  aj^nuts  are  f^gs,  des- 
triu,  extract  of  malt,  quillaia,  coudeused  milk,  uud  vuiious 
gums.  A  fairly  good  emulsion  may  be  made  by  rubbiug 
t(^eth(T  cod-liver  oil,  yolk  of  egg.  powdered  tnigacaiith, 
elixir  of  saccharin,  spirit  of  chloroforni,  essential  oil  of 
almond,  and  water.  The  success  of  an  emulsion  depends 
less  on  the  prtiportions  of  its  ingredients  than  on  the 
amount  of  time  devoted  to  amalgamating  them. 


CANTHARIDUg 

The  Cantharis  vesicaion'a,  blister-beetle  or  Spanish  fly, 
is  indigenous  to  Southern  and  Central  Europe,  and  is  col- 
lected in  Russia  and  Sicily,  but  chiefly  in  Hungary.  The 
"flies"  are  sometimes  mot  with  in  Eugland,  but  very 
rarely.  During  the  months  of  May  and  Juno  they  swarm 
on  the  ash,  privet,  lilac,  and  elder.  Tliey  are  collected 
usually  in  the  early  morning,  or  in  theovening,  whcu  they 
are  drowsy,  by  spreading  cluth;^  under  the  trees  which  are 
then  shaken  or  beaten  with  long  poles.  The  beaters  wear 
masks,  and  their  hands  are  protected  with  gloves.  The 
insects  aro  killed  by  dipping  them  for  a  moment  in  boiling 
viuegar,  after  which  they  ai"o  dried  on  hurdles  covered  with 
sliccts  of  paper.  They  are  pre^Tved  in  well-stopiwred  bot 
ties,  and  a  few  drops  of  strong  acetic  acid  are  usually 
adde<l,  to  prevent  the  ravages  of  mites  which  attack  them 
fnwly.    The  beetles  have  a  peculiai-,  urinous  odor,  and  a 
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burning  taste.     Tlie  Hnely-powdered  cantharides  is  of  a 
grayish-brown  color,  and  is  inixod  with  minute,  shining,; 
grooii  partick's — fragments  of  the  elytra  or  wing-cases.        ' 

Tho  AcnvB  Princiflb  of  caiiUmrides  is  a  cr3rstalliae 
substance  known  08  ctuitharidin.     It  is  usually  in  flat, 
^I&tening,  rt-ctaugular  prisms,  which  are  soluble  in  glacial, 
aoQtic  acid,  in  chlorofoi-m,  and  in  oils ;  but  insotuble  tE 
water,  and  only  vbitt  slighlly  suhible  in  cold  ala)hol. 

Actios. — When  strong  prcparatious  of  cantharides  ai 
applied  to  the  skin,  thoy  excite,  in  a  variable  time  (depend^ 
ing  on  the  strength  of  tho  application),  tingling,  smarting, 
and  a  sense  of  heat ;  tlie  papilla  becomiug  reddened  and 
elongated,  and  on  these  papular  elevations  miaute  vesicles 
are  formed,  gradually  enlarge,  and,  by  lateral  extenHton, 
coalesce  so  as  to  form  blebs  of  various  sizes  filled  with 
an  albuminous  fluid.    \'\lien  the  application  is  prolonged^ 
suppuration,  ulceration,  and  even  uloughing  may  ensue 
TbeHe  effects  of  cantharidHS  difTcr  from  those  of  mustai 
chiefly  in  being  lass  rapid  but  more  severe. 

Tincture  of  caiithai-ides,  taken  internally,  produces  ai 
unpleasant,  burning  taste  in  the  mouth,  and  may  give  ris 
to  iufhimmatiou  and  vesication  of  the  mucous  membrant 
The  effoct  on  the  oesophagus  and  stom;ich  is  similarJ 
Inflarnrniition  is  excited,  and  the  patient  ButTers  from  di- 
ai-rhoua  and  vomiting.     There  is  difliculty  in  swallowing, 
and  the  stools  and  vomited  matter  aro  mixed  with  hlood 
and    mucus.     Peritonitis  is  excited,    the  temperature    ig 
elevated,  and  the  pulse  is  (juickened,     From  tho  stomachy ^ 
tho  active  principle  is  absorbed  into  the  blood,  and,  in  tba| 
process  of  elimination,  gives  rise  to  irritation  of  tlie  urinary 
jwisKiges  and  organs  of  generation.     Tho  most  noticeabte™ 
symptoms  are  pain  iii  tho  loins;  a  burning  sensation  re^H 
ferred  to  the  bladder  and  urethra;  irritation  of  the  glans 
penis,  and  sexual  excitement.    The  patient  suffora  from 
Iiainful  and  persistent  erections,  difficulty  of  micturition. 
or  suppression  of  the  uriue.    The  urine  contains  albunilu 
and,  not  iufreciuoutly,  blood.     The  inflammation  produc 
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by  cantharides  begins  in  the  glomeruli  and  not  in  the 
straight  tubes.  The  fli-st  coudttion  of  the  kidneys  noticed 
after  thu  administration  of  cantharides  is  extravaaation  of 
leucocvt«s  into  the  glomenili,  and  an  exudation  of  a  fibrous 
matrix.  This  is  followed  by  filling  of  the  glomeruli  and 
the  proximato  tubules  with  a  granular  fluid,  after  ^vluch 
comes  swelling  uf  the  cells  of  the  capsule.  Next  iu  order, 
swelling  of  the  colls  of  the  collecting  tubes  and  of  tho 
whole  uriuary  tubule  is  observetl ;  aud,  in  the  last  stage, 
raultijjlicatiou  of  tho  cells  of  the  straight  collecting-tubes, 
which  are  thrown  off  so  that  thoir  lumen  becomes  filled  with 
exuded  colls. 

When  the  kidneys  are  diseased,  cantharides  must  be 
employed  cautiously,  or  it  may  not  be  eliminated  by  those 
organs.  In  young  people,  and  those  who  ai-e  debilitated 
by  disease,  it  Khould  l>e  used  as  a  vesicant  witli  the  greatest 
caution,  as,  from  low  vitality  of  the  tissues,  it  is  apt  to  pro- 
diifo  Klougliing  and  gangi-ene.  The  contraction  of  distant 
capillariL'S  is  not  infrequently  followed  by  a  pjiretic  disten- 
sion, and  by  lowering  of  trophic  change,  analogous  to  the 
condition  which  gives  ritHj  to  ulceration  of  tho  duodenum 
after  sevei-o  burns  of  the  svn-face. 

THERAPEtrrics.— ExtemEdly,  cantharides  is  of  the  great- 
est value  in  the  form  of  "flying  bhsters."  Half  a  dozen 
pieces  of  cantharides  plaster,  the  eize  of  half  a  crowD, 
should  1m  applied  to  tho  chest  and  back  in  cases  of  pleuiisy 
and  pleurodynia,  taking  cai-e  to  remove  them  to  some 
other  part  before  they  produce  vesication.  This  mode  of 
treatment  acta  as  a  powerful  sbiraulant  in  cases  of  fever  in 
which  a  typhoidol  condition  is  tho  chief  danger. 

AVhen  larger  blisters  are  applied,  and  a  bleb  is  formed, 
it  is  better  to  cover  it  with  cotton  wool,  and  allow  the 
serum  to  bo  absorbed,  rather  than  to  cut  it  aild  evacuate 
the  fluid.  Blistering  fluid  is  a  vory  uncertain  preparation, 
and,  even  when  the  skin  has  been  previously  poulticed  or 
fomented,  oftou  fails  to  raise  a  blister. 

Preparations  of  caotharides  are  largely  employed  as  local 
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applications  for  promoting  tl)t>  growtli  of  hair,  for  wbi< 
the  following  is  a  useful  lotion  : 

Tiucture  of  Caotharides,  3  vi. 

Tincture  of  Niut-vomica,  3iij. 

Distilled  Vinegar,  sijes. 

Tincture  of  Capsicum,  3  j. 

Spirit  of  Rosemary,  Sy. 

Elderflower- water,  S  j. 

Ro8t?wator,  to  3  vj. 

Largo  doses  of  cantharidcs  are  useful  in  impotence, 
daily  in  the  impotence  of  elderly  men.    Tlie  foUoi 
prescriptioa  usually  exercises  a  beneficial  effect : 

Tincture  of  Caatharides,  3  ijss. 

Tincture  of  Clhloride  of  Iron,  3  ij. 

Tiuctui-e  of  Nux  vomica,  3  jss 

Diluted  Fbospboric  Acid,  I  ss. 

Glycerin, 

Elixir  of  Orange, 

Water, 

An  oigbCh  part  is  to  he  taken  three  times  a  day,  aft«r 
meals.  It  is  undoubtedly  useful,  but  acojssory  treatment 
vill  be  found  dt'sirablo. 

Some  people,  in  tliese  cai^es,  place  more  reliance  on 
pill  containing  two  groins  of  extract  of  damiana,  a  quarter 
of  a  grain  of  uux-vomica,  and  a  hundredth  of  a  grain  otS 
phosphorus;  but  the  mixture  rai-ely  fails.  ^1 

As  a  local  application,  a  lotion  coutaining  half  a  drachm 
of  tincturo  of  cantharidcs  in  six  ounces  of  water,  scented 
with  eau-de-Cologne  or  elderflower-water,  ia  frequently, 
recommended  by  irregular  praotitioners. 

Small  doses  of  cantharides  may  be  relied  uiKtn  to  cure'l 
the  slight  incontinence  of  urine  which,  with  women,  is^ 
frequently  associated  with   paroxysmal  cough.        Half  a 
drachm  of  tincture  of  cantharides  is  prescribed  with  four 
ounces  of  water,  and  of  this  a  teaspoouful  is  tiken  hourly. 
It  rarely  fails  to  effect  a  cure  in  twenty-four  hours.  \ 

[pREPAitATioss. — Ceratum  Cantbaridis  ;  Collodiam  Can- 
tharidatum ;  Tiuctura  Cantbaridis.] 
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EXHILABANTS 

Alcohol  Chloroform  Coffee — Caffeine 

Ether  Tea  Coca — Cocaine 

Opium  (in  small  doses) 

Dbliriants 

Cannabis  Indica — Cannabin 
Belladonna — Atropine — Homatropine 
Hyoscyamus — Hyoscyamine 
Stramonium  Ether  Turpentine 

Alcohol  Chloroform  Nitrous  oxide 

Hypnotics  or  Soporifics 

Opium — Morphine — Codeine 
Paraldehyde  Sulphonal 

Chloral  hydrate  Alcohol 

Butyl-chloral-hydrate 

Spinal  Stimulants 

Nux-vomica— Strychnine — Brucine— Ignatia 
Thebaine  Cannabis  indica 

Spinal  Sedatives 

Bromides  Butyl- chloral-hydrate 

Chloral  hydrate  Paraldehyde 

Physostigma — PhyBOstigmine 
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Ckkicbrai.  Skpativks 

Bromides  Blm^I' 

Hop  (Braiiily -and -water,  hot) 


Lettuce 
iUoohol 


Ckkebral  Gonvitlsantb 
Picrotoxin  Camphor 


pABALVzeRs  or  Motor  Nerves 


Curare— Curarine 
Conium — Cunilne 


Ethyl  strycTuUne 
Ethyl  nicotine 
Methyl  nicotine 
Many  other  suhstitution -compounds  of  alkaloids. 


Methyl-strychnine 
Methyl-atropine 


Local  An>:stbetics 


Ether 

Carbolic  acid 

Thymol 

Cold 

Menthol 

Volatile  oils 

Cocaine 

Aconitine 

, 

GBKBBAL  ANjKSTHRTICS 

Chloroform    Nitrous  oxide  Kthidene 

Ether  Tetrachloride  of  carbon    "  A.  C.  E,"  mixture 


Muiicarino 
Picrotoxin 


Diaphoretics 

Acetate  of  innmoninm 
Dover's  powder        Jaborandi— Pilocarpine 
Alcohol  Ether 


Akhydroti(;a 

Belladonna — Atropine— Homatropiue 
Hyoscyamus— Hyoscyamine  Aguricue — Agariciue 

Stramonium  Pilocarpine  (small  dosos)  Jaborine 

Picrotoxin  (small  doseii)  Dover's  powder  (small  dosett) 
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Mydriatics 

Belladonna — Atropine— Homatropine 
Hyoacyamua — Hyoscjamine 

Cocaine  is  used  as  an  anfesthetio  for  the  eye,  and,  when  mydriasia  ia 
objectionable,  is  oombined  with  eserine 


Cocaine 
Gleleemiiie 


Physostigmine 


MtotiC^ 
Pilocarpine 


Opium — Morphine 


Cardiac  Tonics 

Digitalis — Digitalin — Digitalein — Digitoxin 
Strophanthus — Strophanthin  Casca — Eiythrophloein 

ConTallaria — Convallamarin  Adonic— Adonidin 


Cardiac  Stimulants 

Ammonia  Spirit  of  chloroform  Ether 

Brandy — Whiskey— Champagne — Cologne- water 


Cardiac  Depressants 

Aconite 

Veratrum  viride 
Vascular  Dilators 

Tobacco 

Nitroglycerin 
Nitrite  of  amyl 

Nitrous  ether 
Vascular  Contractors 

Alcohol 
Ether 

Belladonna 

Ei^ot 

Digitalis 

Pulmonary  Stimulants 

Antimonial  wine       Terebene        Carbonate  of  ammonium 
Ipecacuanha  Turpentine       Chloride  of  ammonium 

Apomorphine  (by  mouth)         Tar  Iodide  of  potassium 
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Conium — Ccmiine 
Bdladonna 


PUUtONABT  BBDATmeS 

HyoBcyamus 
Stramoiiiuni 


Hydrocyanic  add 
Tobacco 


Spkoial  Bksfiratobt  STUfULAirrs 

Acting  on  nerre-oentrefl  oontiolling  leepixaXmj  moremutto 

Atropine  StrTcbnine  Cocamo 


Sautatohs 

Jaborandi — ^Pilocarpine 
Muscarine  Picrotoxin 

Mouth  Dbtbbs 


Mercozy 


Belladonna — ^Atropine— Homatropine  Stramonium 

Jaborine  Hyoecyamus — Hyoecyamine 

Stohaghig  Toiacs 


.Quinine 
Gontian 

Caliimba 
Quassia 
Nux-vomica — Strychnini 

Chiretta 
Oosparia 

s 

DiHINISHERS  OF   SbGRBTIOH 

Acids 

Opium 
Stowachic  Skdativeb 

Belladonna 

Bismuth 

Hydrocyanic  acid 
Oxalate  of  cerium 

Purgatives 

Opium 

Sulphur 

Tamarinds 

Figs 

Honey 

Manna 

Castor-oil 
Senna 
Magnesia 
Saline  purgatives 
Aloes — Aloin 

Colocynth 

Scammony 

Jalap 

Blue-pill 

Croton-oil 

Elaterium— Elaterin 


pharmacological  groups  i69 

Emetics 

Apomorphine  (hypodermically) 
Sulphate  of  zinc       Mustard  Sulphate  of  copper 

Ipecacuanha  Common  salt  Tartrated  antimony 

Cholagooues 

Blue-pill  Hydrastis— Hydrastin  Euonymin 

PodophyUin  Iridin 

Anthelmintics 

Male  fern  Kamala  Turpentine 

Santonica— Santonin  Koosso 

Pomegranate  root  Areca  nut 

Infusion  of  quassia  (enema)  Solution  of  salt  {oneiiw} 

Solution  of  chloride  of  iron  (enema) 

Diuretics 

Digitalis  Caffeine  Gin 

Strophanthus  Juniper  PotoMh  sttlts 

Broom  Acetate  of  ammonium        Copaiba 

Producebs  op  Hematuria  and  Albuminuria 
Cantharides  Turpentine  Carbolic  ju-id 

Producers  of  Glycomukia 

Ifitrite  of  amyl  Carbonic  oxide  (^hlorofonn 

Ether  Morphine  (larKftiow-K) 

Vesical  and  Urethral  Altkrativkh 

Copaiba  Benzoin  Ru<;alyptUH 

Cubebs  Sandal-w(K>d  oil         Toroltoiio 

Santonin,  rhubarb,  carbolic  a<'til,  and  n-w>ri'lii  nilur  tlii<  iiHiiii ;  turjx'ri- 
tine,  eucalyptuH,  and  terebeiiu  give  it  a  cliariMitt-rlNtlo  tHlor. 

Aphrodisiacs 
Nui-Tomica — Strychnine        Dutiiiiinii 
Cantharides  PhoHplioruH 

Tincture  of  chloride  of  iron  (larni.  lUm-H) 
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Anaphbodjsiacs 
Bromidw  Tobacco  (t) 

Emhsnaooodxs 

Permanganate  of  potaBsium  Senecio— Senecm 

Binoxide  of  manganese  Ergot  Borax 

ECBOLICS 

Bigot  Ustilago  CQtta^-root  bark  Savin 

Abobtifacibnts 

Ergot— Ergotin  Savin  T^r^j — ^ApiQl 

Cotton-iqot  bark  Colocynth  Qrevi  tef^ 

PepnjK^al 


FOEMULAS 


FORMULAS 


MIXTURES 

QUININB 
I 

Sulphate  of  quinine,  two  grains 
Diluted  sulphuric  acid,  two  minims 
Tincture  of  orange,  one  drachm 
Water,  to  an  ounce 
To  be  taken  three  times  a  day,  before  meals 

II 

ISlrong) 

Sulphate  of  quinine,  live  grains 
Diluted  sulphuric  acid,  hve  minims 
Tincture  of  gelsemium,  ten  minims 
Spirit  of  chloroform,  fifteen  minims 
Cinnamon-water,  to  an  ounce 
Useful  in  supraorbital  neuralgia 

QoiNiNB  AND  Iron 

Sulphate  of  quinine,  two  grains 
Sulphate  of  iron,  three  grains 
Diluted  sulphuric  acid,  two  minims 
Tincture  of  capsicum,  one  minim 
Chloroform-water,  to  an  ounce 
To  be  taken  thrice  daily,  after  meak 


FORMULAS  :  MIXTlTRBa 


Tincture  of  chloridu  of  ii-oii,  fifteou  miuima 
Spirit  of  chloroform,  fifteen  minims 
Glycerin,  fiftt-eii  iniiiiins 
WatiM-,  to  au  oiuico 
7u  W  taken  three  times  a  day,  after  meals 

n 

iAperieat) 

Sulphate  of  iron,  two  gniins 
Sulphato  of  iuuguc:^iutii,  hulC  u  druchm 
Diluted  sulphuric  acid,  five  minims 
Tincture  of  capsicuTn,  two  minims 
Peppermint  wat*r,  to  an  ounce 
To  be  taken  three  times  a  day,  after  meaU 

ni 

Citrate  of  iiotassiiim.  half  a  drachm 
Tincture  of  chloride  of  iron,  fifteen  minims 
Spirit  of  chloroform,  fifteen  minimR 
Water,  to  an  ounce 
To  \*e  taken  three  times  a  day,  after  meala 

ACBTATE  OF   AMMONH'M  AND   IROM 

Solution  of  acetate  of  ammonium,  two  drachms 
Tincture  of  chloride  of  iron,  ten  minims 
Spirit  of  ether,  ten  minims 
l>ihit«d  acetic  acid,  ten  minima 
Water,  to  an  uunue 

Iros  and  Dioitaus 

Tincture  of  chloride  of  iron,  Afteen  minims 
liifu:^on  of  digitalis,  one  drachm 
Dilutinl  phosphoric  acid,  fifteen  minims 
Water,  to  an  ounce 
To  bo  taken  throo  times  a  day,  after  meals 


FORMtrt-AS  :  -StlXTORHS 
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Iros  (Effervescent) 
I 

Citrate  of  iron  and  ammonium,  t^n  grains 
Carbonate  of  ammouium,  five  grains 
Bicarbonate  of  pota^uii),  fifteen  grains 
Syrup  of  ginger,  half  a  drachm, 
Water,  to  an  ounce  and  a  half 
With  a  Uiblespoonf  ul  of  lemuu  j  uicc,  during  efiEcrresOMkOe 

II 

Citrate  of  iron  and  quinine,  ten  grains 
Sulphate  of  quininu,  two  grains 
Citric  acid,  seventeen  grains 
'Wat4>r,  to  an  ounce 
To  Ixj  taken  ilirico  daily,  during  effervescence,  with  : 
Bicarbouato  of  sodium,  twcuty  grains 
Water,  half  an  ounce 

lit 
Citrate  of  iron  and  quinine,  ten  grains 
Citric  acid,  t*vonteeu  grains 
Water,  to  half  an  ounce 
To  Ix^  (aIh'U  during  efft^rvaswnce,  with  : 

Bicarbonate  of  iiotiiMsiuui,  twenty-five  grains 
Spirit  of  chloroform,  fifteen  minims 
Water,  to  an  ounce 

lomoa  or  BoDnTM 
Iodide  of  sodium,  fifteen  grains 
Water,  half  an  oimce 
Given  in  black  coffee,  after  dinner,  in  caaos  of  astlima. 

loVlOE    OP    POTAIWIUU 

Todido  of  potassium,  five  grains 
Tincture  of  wild  cherry,  lialf  a  druchni 
Chloroform- water,  to  an  ounce 
To  bo  taken  throe  times  a  day,  after  niwil« ' 

<  [Action  of  tlHtiMliJriiUiiionwiMiJ  by  «I>uim1kii(  illlntloa.J 


TORMn-AS;  MIXTDKES 
BbOIIIDE  UK  POTASSIVM 

of  i>ota*«inm.  twenty  grains 
^irit  of  chloroform,  fiftcon  niiiiiins 
Symp  of  orange-flower,  lialf  a  drachm 
Water,  to  an  otince 

Tt»  te  token  thi^e«  timee  a  day,  after  meals  with 

M^m4aaB  at  In.'dtime 

Oentian  axd  Soda 

Bk-arbouate  of  sodium,  flftecn  grains 
Spirit  of  chloi-oforni,  fifteen  minims 
Tiuctnre  of  capsicum,  one  miiiini 
Syrup  of  orange,  half  a  drachm 
Compimnd  tincturo  of  gentian,  half  a  drachm 
CoroiKiund  infusion  of  gentliii,  to  an  ounc« 
To  tM  taken  three  times  a  day,  before  meals 

Calcuba  ahd  Acu> 

Diluted  hydrochloric  aeid,  ten  minima 
Tinrtiire  of  nnx-^'omica,  five  minims 
lilywmi,  fifteenminims 
Tincture  of  calumha,  a  drachm 
lofvtsiou  <tf  calumba,  to  an  onnce 
Xb  be  taken  thiti>  thnes  a  day,  after  meals 

DlUKBTIC 
I 

JtfU  tartrate  of  potassium,  forty  grains 
TCucture  of  di^^italiti,  ten  minitns 
Si(>ir(t  of  nitmuit  ether,  half  a  drachm 
\V»t«r,  to  an  ounco 

II 
Awteto  of  potassium,  two  grains 
T^iM'luro  of  strophanthus,  ten  minims 
t.^  ■■-.luud  spirit  of  ether,  fifteen  minima 

1  jouijHT,  fifteen  minims 
l\wc*k>u  \>f  broom,  to  an  ounce 
IVl  W  Vtk^u  thtve  timed  a  day,  after  meats 


is:   MEXTVBES 
EXPB<TOKA.Vr 


Carbonate  of  amniotiiiun,  five  grains 

Wine  of  ipecaciianlia,  ten  minims 
Spirit  of  chlomform,  fifteeu  minims 
Compound  spirit  of  etber,  ten  minima 
Syrup  of  tar,  two  drachms 
Syrup  of  wild  cherry,  half  a  drachni 
Water,  to  an  ouuca 

It 
Chloride  of  ammouium,  t«-n  grains 
Carhon.it*  of  ammonium,  five  grains 
Iodide  of  potasshiin,  thn^  grains 
Spirit  of  ether,  fifteen  minims 
I-iuidextract  of  li<juorice,  one  drachnt 
Water,  to  an  ounce 
To  be  taken  every  four  hours 

in 

Solution  of  apomorphine,'  ten  minims 
Diluted  nitrohydrochloric  acid,  five  minims 
Tincture  of  wild-cherry,  twenty  minims 
Syrup  of  wild-cherry,  twenty  minims 
Water,  to  an  ounce 

May  t>e  taken  three  ttmen  a  day,  as  an  expectorant 

IT 

Hvdrochlorate  of  apomorphine,  one  twenty-fifth  of  a  grain 
Hydrochlorate  of  morjihine,  oii«  thirty-tliinl  (jf  a  grain 
Dilute^l  hydrochloric  acid,  two  iiiinims 
Glycerin,  ten  minims 
Water,  to  a  drachm 
May  be  taken  frequently,  an  an  expectorant 

{Br.  Phum.  M:>lutJoti — M  prr  oMil.  uf  tlio  )ifdrae)ttiH»t«.l 


^  .   roMnrtAB :  mxruBEB 

Solution  of  hydrochlorate  of  morphine, '  three  minimw. 
Spirit  of  chloroform,  three  minims 
Syrup  of  Ibtnm,  flfteeti  mliUntt      ' 
Water,  to  a  dMChitt 
To  be  taken  f  r«4d«ntly,  Whdh  tj«>ti^  tt  f toUl^«BMi(le 

Codeine,  on^^fath  6f  &  graia 
Spirit  of  chloroform,  three  minims 
Syrup  of  wild-cherry,  ten  minims 
Water,  to  a  drachm 

Tii 

Oreasote,  one  iuinim 
Glycerin,  twenty  fiiinidis 
Water,  to  half  an  ounce 


equal  parts 


vni 
Syrup  of  squill 
Syrup  of  poppy 
Syrup  of  lemon 
Syrup  of  Tolu 

The  dose  is  a  teaspoonful,  to  be  tak^n  frequently 

ACBTATK  OF  LkAD 

Acetate  of  lead,  five  grains 
Solution  of  acetate  of  morphine,'  ten  minims 
Diluted  acetic  acid,  fifteen  minims 
Cinnamon-water,  to  an  ounce 

Gallic  Acid 

Gallic  acid,  ten  grains 
Diluted  sulphuric  acid,  ten  minims 
Tincture  of  capsicum,  one  minim 
Acid  infusion  of  rose,  to  an  ounce 

'  [Br.  Pliarm&copceia — 1  per  cent.] 
'  [Br.  Pharni.  solution — 1  per  cent,] 
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Turpentine 
Oil  of  turpentine,  fifteen  minims 
Mucilage  of  acacia,  one  drachm 
Spirit  of  lavender,  half  a  drachm 
Pimento- water,'  to  an  ounce 

COLCHICUM 

Wine  of  colchicum,  fifteen  minims 
Iodide  of  sodium,  five  grains 
Spirit  of  chlorofonn,  fifteen  minims 
Compound  spirit  of  ether,  five  minims 
Syrup  of  orange-flower,  half  a  drachm 
Water,  to  an  ounce 

To  be  taken  three  times  a  day ;  is  useful  in  chronic  gout 

Senecio 

Tincture  of  senecio,  half  a  drachm 

Syrup  of  lemon,  fifteen  minims 

Spirit  of  chloroform,  ten  minims 

Water,  to  an  ounce 
For  amenorrhoea ;  to  be  taken  four  times  a  day 

Amber 

Oil  of  amber,  ten  minims 

Powdered  gum  acacia,  one  drachm 

Syrup  of  orange- flower,  two  drachms 

Oil  of  anise,  three  minims 

Water,  to  an  ounce 
Useful  in  chronic  bronchitis,  and  also  in  whooping  cough 
Tkrpin  Hydrate 

Terpin  hydrate,  ten  grains 

Simple  elixir,  one  drachm 

Water,  to  an  ounce 

Terpene  ia  so  largely  used  in  Franoo  in  tin*  treatinpnt  of  bronchial 
CBtarrti,  that  it  b  Bomewliat  RiirjiriHinK  tliikt  it  is  nut  more  generally 
employed.  For  diabetic  [xitientH,  tbo  flixlr  hIiiiuIiI  \t»  Kwt>etened  with 
aaooharin  in  place  of  KUgut' 

'  [An  aroiiiati<-  water,  official  In  (Ircat  Ilritain.] 


It  P(WHCUA!«  :  nRACOBTS 

DRAUGHTS 

Skoativb 

Bromide  of  potassium,  fift«(-n  gi-ains 
Bromide  of  sodium,  fiCteea  grains 
Syrup  of  cliloral  Iiydrate,  one  drachm 
^nrup  of  Tolu,  one  drachm 
\V"ater,  to  an  ounce 

To  be  taken  at  bedtime,  for  sleeplessness 

"  Pkk-Mk-Up" 

Bromide  of  potassium,  fifteen  grains 
Spirit  of  cliloroform,  twenty  minims 
Compound  tincture  of  goutian,  ton  minims 
Compound  tincture  of  cardamom,  ten  minims 
Aromatic  spirit  of  ammonia,  ten  minims 
Simple  elixir,  half  a  drachm 
Feppermiut- water,  to  an  ounce 

EXALtitNB 


Exalgino,  four  grains 
KswncG  of  pepjierniint,  five  minims 
Syrup  of  oraiign-flowur,  half  a  drachra 
lindt-n-wuter,  to  an  ounce 

Foi'  thu  n>tief  of  neuralgia 

n 

Ex&lgiiie,  four  grains 

TinctUTx)  of  wild-cherry,  twenty  mijiims 

Olycorin,  tlfteon  minims 

Water,  to  an  ounce 


fokhulas  :  drops    '  4s1 

Antiptrin 

Phenazone,  five  grains 
Elixir  of  orange,  one  drachm 
Water,  to  an  ounce 
For  headache 

Male  Fern 

Fluid  extract  of  male  fern,  a  drachm  and  a  half 
Syrup  of  ginger,  one  drachm 
liacture  of  quiUaia,  half  a  drachm 
Water,  an  ounce  and  a  half 
To  he  taken  while  fasting,  after  efdcient  purgation  by 
castor-oil 

DKOPS 
■  Antispasmodic 

J 

Sulphuric  ether,  one  ounce 
Tincture  of  opium,  one  ounce 
Chloroform,  one  ounce 
Alcohol,-  one  ounce 
The  dose  is  ten  drops  in  water,  for  flatulence 

II 
Oil  of  cajuput,  one  drachm 
Oil  of  clove,  one  drachm 
Oil  of  peppermint,  one  dra^:hm 
Alcohol,  to  two  ounces 
Ten  drops  on  sugar,  occasionally,  for  flatiilnnco 

III 

Thymol,  two  grains 
Camphor,  five  grains 

Compound  tincture  of  lnvf.iuh^r,  halt  iin  ouix^o 
Tincture  of  myrrh,  hitlf  iiu  uuiirn 
Alcohol,  to  two  ounces 
From  five  to  ten  dn'Jiw  to  let  t;iki'ii  on  HtiKur 
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BVNZOI. 

Benzol,'  three  drachms 

Oil  of  peppermiat,  one  drachm 

Olive-oil,  two  ounces 

Ten  drops  on  sugar,  every  four  hom«,  for  bronchitis 

EYE-DROPS 

Atropine 

Sulphate  of  atropine,  one  grain 
Water,  to  an  ounce  . 

HOHATBOPINB 

Hydrobromate  ^f  homatropine,  two  grains 
Water,  to  an  ounce 

ESEBINK 

Sulphate  of  eserine,  two  grains 
Water,  to  an  omice 

Pilocarpine 

Nitrate  of  pilocarpine,  two  grains 
Water,  to  an  ounce 

HOHATROPINE   AND  COCAINE 

Hydrobromate  of  homatropine,  two  grains 
Hydrochlorate  of  cocaine,  ten  grains 
Water,  to  an  oimce 

■  [Phenyl  Hydride.] 
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PILLS 

Altsbativk 

Compound  extract  of  colocynth,  one  grain 
Blue-pill,  one  grain 

Powdered  ipecacuanha,  a  quarter  of  a  grain 
Extract  of  henbane,  one  grain 
One  pill  at  bedtime 

Aperient 

Compound  colocynth-pill,  two  grains 
Blue-pill,  a  grain  and  a  half 
Powdered  ipecacuanha,  one- third  of  a  grain 
Extract  of  henbane,  one  grain 
Much  the  same  as  the  preceding  pill,  but  stronger 

Apehient  (Strong) 

Socotrine  aloes,  two  grains 
Colocynth,  one  grain 
Gamboge,  one  grain 
Oil  of  cassia,  half  a  minim 

Compound  decoction  of  aloes,  enough  to  make  a  pill 
This  is  considerably  stronger  than  the  foregoing 

Croton-Oil 

Croton-oil,  half  a  minim 
Extract  of  colocynth,  two  and  a  half  grains 
Gingerin,  one-eighth  of  a  grain 
Hard  soap,  two  grains 
This  is  a  still  stronger  piU 

DiUEBTIO 

Powdered  digitalis,  half  a  grain 
Squill,  one  grain 
Blue-pill,  three  grains 
One  pill  at  bedtime 


ftU 


pormul-ib:  pills 
Astringent 


Sulphate  of  copper,  a  quarter  of  a  grain 
Extract  of  opium,  a  quarter  of  a  grain 
Oonfectiou  of  rose,  enough  to  maku  a  pill 
Vseful  in  hrwmorrhag©  from  the  intestine 

Expectorant 

Powderwl  ipecacuanha,  lialf  a  grain 

Guaiucum,  ono  grain 

Opium,  half  a  grain 

Compound  pill  of  sijiiill.'  two  grains 

I^ZBNOE-PtLL 

Hydrochlorate  of  morphine,   one  thirty-sixth  of  a 

grain 
Exti-act  of  liqiioriw,  three  grains 
Compound  powder  of  tragacanth,'  five  grains 
To  be  made  into  a  "lozenge- pill"  _ 

Thin  \vill  be  useful  in  relieving  the  cough  of  phtliisis. 
Ono  should  be  BuokeJ,  slowly,  eoveral  times  a  day 

MORrntKR  AND  CoNiim 

HydrochloKito  of  morphine,  ono-eighili  of  a  grain 
Extract  of  wnium,  two  grains 
Powdenxl  ipecacuanha,  half  a  grain 
YJ^unlly  token  at  bedtime 

CODBIHB 

Ood-Aino,  half  a  grain 

IVwdcrtxl  liiiuorico  root,  two  grains 

Tiw-wlo,  enough  to  form  a  pill  mass 

V«ef  ul  iu  o.>ugh8 

*  [Dr>  l*lmk.— OmUioih  »Im>.  Kuid  Bcuoia.  hIakIi  lUiiJ  Migur,  juiil  is 
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Tak 
Tar  {pix  liquida),  two  grains 
Lycopodium,  one  grain 
Two  every  four  hours 

Valkeiakate  of  Zinc 
Valerianate  of  zinc,  one  grain 
Compound  pill  o€  assafoetida,'  two  grains 
Confection  of  rose,  one  grain 

PtLL.  or  Thrkk  Sclphatks 
Sulphate  of  quinine,  one  grain 
Sulphate  of  iron,  one  grain 
Sulphate  of  zinc,  one  grain 
Extract  of  gentian,  two  grains 

LtTHIA   A^n>  SOTJ-HCK 

Benxoate  of  lithium,  three  graios 
Precipitated  sulphur,  two  grains 
Salicylate  of  quinine,  half  a  grain 
For  chronic  gout 

PlCKOTOXIS 

Picrotoxin,  one-sixtieth  of  a  grain 

Qlycerin  of  ttagacanth  i  ' 

Make  a  pilule 

To  be  taken  at  bedtime,  to  check  the  ni^t-sweating  of 
phthisis ;  to  be  repeated  if  necessary 

McsK 
Husk,  two  grains 

Sugar  of  milk,  enough  to  make  twelve  pills 
One  or  two,  three  times  a  day,  as  a  nervine  sdmnlant  in 
cases  of  hysteria  attended  with  flatulence.     Musk  cosU 
half  a  crown  a  grain  * 

'  [Br,  Phamt. — Hm,  sbo,  g%lfa«Dtuii  an<I  mTrrh-i 

'  [In  |«<Muiiiiioo%  about  tventr  c«rnu  a  gram  io  tfa«  Uniu-i  S^a«».l 
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Vt}< 


Sulphate  of  CO] •!' 
Extract  of  opiij: 
Confection  of  ]■ 
Useful  in  hajmni-il' 


-._-a 


Powdered  ip-"'  ■ 
Guaiacum,  (••■■ 
Opium,  hair 
Compound  |' 


PJ.'iLk 


Hydrochlot 

grain 
Extract  of 
Compouni: 
To  be  made  ih 
This  will  1)1'  I 
One  should  l>< ' 


i^  I'ladred  and   sixty 


HydriM  ■ 
Extni'  ■ 
Pow.l. 

Usually  (;i 


Cotlri 

Powii 

Triiin 

Useful  ill 

'  [Br.  Phiu 
»  [Br.  Pli:i 

USfll  IIHll  vc! 


.  -._:■  mmms 

_..-  iiiaims 


.     ..v»i^ 


..  to^ 


*■■" 


«  raarked :  Poison 

,"  S.  Pharm,  tincturv,  which 


TOBMUiJkS  :  LEOKKNTS 
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u 

Tincture  o£  aconite,  two  drachms* 
','Amphor,  two  drachms 
Chloroform,  two  drachms 
Oil  of  cajupat,  two  drachms 
Alcohol,  Ut  six  oxinces 
I  bti  marked :  Poison.    For  external  use  only 

CoHPomn)  Chlorofobh 

Tincture  of  opium,  two  drachms 
Tincture  of  capsicum,  half  an  ounce 
Spirit  of  camphor,  one  ounce 
Ether,  one  ounce 
Chloroform,  to  four  ounces 

GhijObal  and  Camphob 

Chloral  hjidrate,  one  drachm 
Camphor,  oae  drachm 
Chlorofonn,  two  drachms 
Sulphuric  ether,  one  drachm 
Tincture  of  opium,  one  drachm 
Oil  of  origanum,  half  a  drachm 
Oil  of  sassafras,  half  a  drachm 
Alcohol,  to  eight  ounces 

Triturate  the  chloral  hydrate  with  the  camphor  before 
adding  the  other  ingredients 

AUBER 

Oil  of  aniber,  two  drachms 
Oil  of  rosemary,  one  drachm 
Oil  of  origanum,  one  drachm 
Oil  of  turpentine,  two  ounces 
Oil  of  linseed,  to  four  ounces 

'  [EquiYalent  to  about  forty  minima  of  the  U.  8.  Pharm.  tincture.] 
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Compound  Sulphur 

Precipitated  sulphur,  two  drachms 
Carbonate  of  potassium,  one  drachm 
Vermilion,  two  grains 
Oil  of  bergamot,  two  minims 
Benzoated  lard,  one  ounce 

Storax 

Prepared  storax,  two  drachms 
Lard,  one  ounce 

Boric  Acid 

Boric  acid,  half  a  drachm 
Powdered  arrowroot,  one  drachm 
Cold-cream,  one  ounce 

Calamine 

Calamine,  two  drachms 
Oxide  of  zinc,  half  a  drachm 
Oil  of  lavender,  two  minims 
LanoUn,  half  an  ounce 
White  petrolatum,  half  an  ounce 

Dermatol 

Dermatol,  two  drachms 
Oil  of  neroli,  two  minims 
White  petrolatum,  one  drachm 
Lanolin,  to  an  ounce 

Oil  op  Cade 

Oil  of  cade,  half  a  drachm 
Camphor,  five  grains 
Nitrate  of  mercm-y -ointment,  to  an  ounce 
For  chronic  eczema  and  psoriasis 


4*0  rOBMULAS  :  OIXTMKSTS — IN-JECTIONS 

/?  NiPHTHor. 

fi  Naphihol,  ten  grains 
CampJior,  ten  gi'aiiis 
Tar-ointmout,  ono  ouuoo 
For  chronic  oczema,  psorioais,  and  lupua 

Aljcankt 

Crushed  alkanefc  root,  fiiteen  grains 
Otto  of  rose,  two  minims 
White  wax,  four  grains 
Lard,  cue  ounce 

Calkkdui^ 

Tincture  o£  calendula,  three  drachms 
Lanolin-ointment,  onu  ounce 

This  preparation,  made  from  the  common  marigold,  is 
an  cxccllout  ui^pUcation  for  induloiit  ulcers  and  fur  broken 
chilblains 


INJECTIONS 

CULORIOB  OF  ZlKC 

Chloride  of  zinc,  tea  grains 
Glycerin,  one  ounce 
Acetate  of  morphine,  two  grains 
Water,  to  four  ounces 

For  urethral  injection.    To  be  marked  :  Poison 

BiSllCTH 

Subcarbonato  of  bismuth,  forty  grains 
Acetate  of  morphine,  two  grains 
Rose-water,  to  four  ounces 
For  urethml  injection.     To  bo  marked  :  Poison 
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"  Beown-Injection  " 

I 

Sulphate  of  zinc,  half  a  drachm 
Acetate  of  lead,  one  drachm 
Powdered  catechu,  one  drachni 
Tincture  of  opium,  one  drachm 
Elderflower-water,  to  four  ounces 
For  gonorrhoea  and  gleet 

n 

Acetate  of  lead,  twelve  grains 
Acetate  of  zinc,  twenty-four  grains 
Tincture  of  opium,  a  drachm  and  a  half 
Tincture  of  catechu,  fifty  minims 
Powdered  gum  acacia,  a  drachm  and  a  half 
Elderflower-water,  two  ounces 
Kose- water,  to  six  ounces 
For  chronic  urethritis 

Lead  and  Opium 

Sulphate  of  zinc,  fifteen  grains 
Acetate  of  lead,  half  a  drachm 
Extract  of  opium,  five  grains 
Tannic  acid,  two  grains 
Rose-water,  to  four  ounces 

Alum  and  Zinc  Sulphate 

Alum,  one  drachm 
Sulphate  of  zinc,  one  drachm 
Permanganate  of  potassium,  one  grain 
Heliotropin,  one  grain 

'  To  be  dissolved  in  a  pint  of  tepid  water  and  used  as  a 
vaginal  douche 


'n=p<a.-^  cjf  red  gnm.  !•>  rv^fi^  ■Tf^nwris 

C&kkmOe  of  jiiii  ii  I  iiiiii  rv-«aiT-£T'e fr«ii^ 
Ijihned  aoeiic  acid,  lialf  a  dxaciuB 
Errop  of  ras^iberry.  faaif  an  oonee 
Wuer,  to  ten  ooiKies 

BOKAX 

^Toeni)  of  borax,  six  diacbms 
Tmctnre  of  m  jirii,  <»ie  fansdred  ■wmii»f 
CcdQgixy-v-al«r,  half  a  diacfam 
WaXcT.  to  ax  ounces 

Taxxic  Acid 

Tfcu^c  acad.  a  draciun  anH  a  half 

GrlTaeriiL  iialf  an  ounoe 

iTvonTKniDd  infnsj-.m  of  rose,  to  four  ounces 

Cjlebolic  Acid 
J^^,'  ci-Tf  ."pf  T<:-Lia=i"ain,  two  drachms 

?^ttv*lacca 

T:::i.-:^-v  .c"  Tcj^-'^x-ai.  four  drachms 

I^tJ.:.-'!  J' .■■;■::'.■  i,:'.:.  :^>  drachms 
L'"--<."urv  ,c"  i^yrrlii.  e::'e  drachm 

"V.i:^:.  :.'-<^?':  ■.■t:u'^< 
F.;  :   ■.  .^i:.t;!■::.l::Jlryl■J:::::;^^f  singers  and  public  speakers 
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INHALATIONS 

CUBEB 

Oil  of  cubeb,  half  a  drachm 
Oil  of  lemon,  ten  minims 
Light  carbonate  of  magnesium,  twenty  grains 
Water,  to  an  onnce 
A  teaspoonf  ul  in  a  pint  of  water,  at  140°  F. ;  the  vapor  to 
Ix)  inhaled  for  ten  minutes 

Beszoin 

Compound  tincture  of  benzoin,  one  ounce 
A  teaspoonf  ul  in  a  pint  of  water,  at  140"  F. 
Sedative  in  acute  pharyngitis  and  laryngitis 

Co  sir  M 

Dried  carbonate  of  sodium,  twenty  grains 

Water,  at  140"  F,,  twenty  ounces 
Dissolve,  and  add  conium  juice,  two  drachms 
Sedative 

HTBTLE    ASD    Jl'NIPER 

Oil  of  myrtle,  ten  drops 

English  oil  of  juniper,  twenty  drops 

Light  carbonate  of  magnesium,  twf nty  grains 

Water,  to  an  ounce 
A  teaspoonfnl  in  a  pint  of  water,  at  IPr  F. 
For  acute  tonsillitis  and  vocal  wi^akness 

Sage  and  Thtxe 

OQ  of  sage,  ten  n^nim= 

on  of  thyme,  fiv^  nj:r.ini= 

Oil  of  nerolL  two  dr->p= 

Light  carbonate  of  njagne^ium,  ten  j.Ta;;L-= 

Watt*,  to  an  onnce 
A  teaspoonfnl  in  a  pii.:  of  water,  at  14'.''  T. 
Stimulant 


VOKMUL&S  :  INHALATIONS 
3CKXTHOL   AND    BbKZOL 

eigfak  grains 
3kBaaL  fiony  miniins 
tZ&HUEQ&riu,  five  minims 
•^  of  catSG^  two  minims 
IlacBC  oacfNoate  (^  magnesium,  twenty  grains 
V^Muc  waaoance 
A-Ma^pMofaL  in  a  ptnt  of  hot  water  for  each  inhalation 

Crbasotb 

C^sKV«0t.  i5j«t  Minims 

T&»-Sltl»  >^  >.{Caaua,  ten  mininift 

v  'jnuii  I  laJht  at  a  pant  of  hot  water  for  each  inhalation 

Thtkol 

".j^ftK  v-xftcQVttM»  «<  magnesium,  fire  grains 

'%3iH<^  X»  .IB  OIUK« 

T\'»LS».l    IXHAUATIONS 
I 

'OAtMi-W.  .AOfc^^  >.>&<»  ounce 
"t^.^u***.-***.  >«jrAUKmium  leaves,  two  ounces 
'(r.>ui(A.<>*^  ?aiu6ul  root,  one  drachm 
■'-•.vutiiw.  '*^5w^  v?to»  ounce 

.  .-««^:uu  .i.  aM£«  CO  !m  ignited  and  the  fumes  inhaled 

u 
\><*  siAf»v*i.  tiMUK'I.  ou«  ounce 
'.•o  „vvv>i  ^icniUK>uiuul  leaves,  one  ounce 
-.•..v\v«^  L>ia«.ictea,  one  ounce 
v,;v.v  s  X  ;.s.<.dtoiiiuiii,  v>ue  drachm 
^ .>  -.•vMUss^uiu,  ou«^  ounce 
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III 

Powdered  stramonium  leaves,  one  ounce 

Powdered  cascarilla,  one  ounce 

Powdered  frankincense,  two  drachms 

Powdered  myrrh,  two  drachms 

Powdered  nitrate  of  potassium,  one  ounce  and  a  half 


SOLUTIONS  FOR  ATOMIZING 


Terebene,  two  drachms 
Oil  of  sandal- wood,  one  drachm 
Oil  of  cubeb,  one  drachm 
Oil  of  lemon,  one  drachm 
Parolein,  to  two  ounces 
To  be  used  in  an  atomizer  or  nebulizer  for  chronic  bron- 
cbildB  and  emphysema 

II 

Hydrochlorate  of  cocaine,  ten  grains 
Menthol,  one  drachm 
Camphor,  one  drachm 
Liquid  parjiiiin,  to  four  ounces 
A  mild  anaesthetic  for  the  uose,  throat,  and  adjacent  parts 

ni 

Guaiacol,  one  drachm 
Oil  of  eucalyptus,  half  a  drachm 
Oil  of  gaultheria,  one  drachm 
Oil  of  cassia,  one  drachm 
Firwood-oil,  one  drachra 
t       Liquid  paraffin,  to  four  ounces 
Used  in  cases  of  phthisis,  as  an  antiseptic 


494 


-:i:^ 


Menthol,  ' 
Benzol,  f< 
Chlorof'T 
Oilof  C;i:- 
Light  (M' 
Water,  i 
A  teaspoonfi  i 


-  .verfliuuuii.' 


CreaSMi. 

Tinctir 

Water. 

A  teaspoiM: 


Thyir 

Alcoi, 
Liglr 
•       Wai. 
A  teasjx  ■- 
Stimuli! ' 


pilous 


p.. 

r. 

J'. 
To  1 10  . 
A  dia' 


-.  ""i 


HDEI 


4y6  FORMULAS  ;  BATHS 


BATHS 

KiTBOHTDROCHLORIC    ACID 

Nitric  acid,  fifteen  fluidounces 
Hydrochloric  acid,  twenty-five  fiuidounces 
Aromatic  vinegar,  four  ounces 
Water,  at  90  °  F.,  thirty  gallons 

Alkaline 

Bicarbonate  of  sodium,  four  ounces 
Oil  of  bergamot,  ten  drops 
Water,  at  95  °  F.,  thirty  gallons 

Size 

Clarified  size,  six  pounds 
•'Florida-water,"  four  ounces 
Boiling  water,  one  gallon 
Water,  at  98°  F.,  to  thirty  gallons 

Salt 

Bay  salt,'  ten  pounds 

Bay  rum-essence,  one  drachm 

Water,  thirty  gallons 

Bran 

Wheat  bran,  four  pounds 

Watpr,  thirty  gallons 
Tie  the  hran  in  a  muslin  [or  cheese-cloth]  bag,  macerate 
it  for  ten  niiiintesin  water,  at  1S5  °  F.,  then  add  more  water 
till  the  temperature  of  the  bath  is  95  °  to  100  °  F. 

'  [Fmiii  st:i-water.] 
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***"^ercefe« 

390 

Acid,  hydrocyanic 

178 

*^**<Mi  Catechu 

433 

action.  178;  therapeutics 

,  180 

*-^^^essory  treatment 

9S 

diluted 

3  "l 

180 

"-^  ^iumulat  ion 

3S 

igasuric 

366 

'^-  C.  E."' mixture 

249 

ipecac  uanhio 

838 

■^^■^^tanilide 

15  gr. 

30 

kino- tannic 

433 

action,  270;  therapeutics 

271 

nieconio 

891 

■■^-^id,  aconitic 

286 

myrrhic 

843 

aloCtic 

410 

nitric 

5    ni 

173 

amygdalic 

381 

diluted, 

50  n 

173 

arseaous 

i^gr. 

211 

nitrohydrochloric 

173 

belladonnio 

374 

diluted 

20  m 

173 

benzoic 

15  gr. 

436 

phenic  (carbolic^ 

1  agr. 

274 

action,  436 ; 

uses 

436 

prusaio 

173 

boric 

30  gr. 

177 

pyrogallio 

l*gr- 

433 

preparations 

178 

quinio 

851 

calumbic 

328 

quino-tannio 

851 

camphoric 

433 

i^icylic, 

SOgr.   277 

,357 

carbolic 

3gr. 

274 

action 

378 

action 

375 

formulaa 

279 

catechu-tannic 

432 

uses 

276 

1,357 

cathartic 

3gr. 

418 

BcUrotinio 

*gr. 

451 

cepha£lic 

858 

sphacelinic 

451 

cevailic 

443 

strychnio 

366 

cIiryHophanic 

igr- 

417 

Bulpho-carbolio 

276 

citric 

30  gr. 

175 

sulphuric 

2  ni 

173 

conic 

S40 

aromatic 

20  m 

173 

cubebio 

440 

diluted 

30  m 

173 

ergotinio 

451 

therapeutics 

176 

ethyl-sulphurifi 

173 

ttulphurous 

3  dr. 

163 

illicic 

30  gr. 

447 

nature  and  i 

iiseH 

165 

gallic 

30  gr.  431,432 

tannic 

10  gr. 

431 

glycerin  of 

433 

formulas 

433 

hippuric 

437 

glycerin  of 

433 

hydrobromic  40  ni  of  dil. 

155 

therapeutics 

433 

hydrochloric 

10  m 

173 

tartaric 

30  gr. 

173 

diluted 

Idr. 

173 

thebolactic 

294 

therapeutics 

176 

tropic 

878,  374,  883 
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Aamilvm  f^r'ts: 
Fi»fkrri 
SafttBtM 

AdjnTants 

Admin  Ut«rin^    me'JUTJw*. 

'.-Ii'-i-piof  timp  f'r 
A'iuli'^rati'ia 
Air.   "V^mprnav^l  ac  i  rurv- 

Aln..li'-1 

afrti'rn 

.jiiui.-.i 

i-tliyl 

iiii.-tlivl 

[.liamiaO'Uiii'iil  m-^  ••! 

Ali-'ili(ilLsiii 

Alkiilii-s,     inflm-iK-.-     iii-.i; 

M'Cri.-tion.s 
Alkal'jirls.  llw^lvp^^■^s■•f 
gt-ni'ral  naturi,-  (if 
alteration  uf  jimpenies 
by  cliemifal  action 

t-ill'jiiriM 


*:■» 
->« 

■>;.". 

■VJ- 

u 
an 

'.•-■"> 

41 
4'J 

2"* 
410 
410 


Idr. 


10  gr. 
10  gr. 


■igr. 


tcMciie 

gvnNMor 

c.^nipconil* 

,tnylc:trite. 

a,-;:';:, '3i!:  th^rapt^ulirs 
A;i.t-:i;t~ia,  di*«-over}- uf 
Ar;,vs;;;ttio* 

Aairv'iin^  3  pr. 

.Vnci'.-ni  rvmeilies 
Acgi-stura,  (alse 
Aniline  3  gr,  per  Jipin 

Aonidalin 
AmagonLini 
Amhelmintirs 
AmiMirin  M  gr. 

Antimony  anJ   pota-ssium 
tartrate  1  gr. 

^^iilphiile.  purifle.1 1  '>  kt- 

^^ulpliuntteil 

tartrnteii 
Antitiyrin  30  gr. 

iu'tion.  uses 


410 
410 
410 
■UO 
411 
419 
410 
IM 

iv: 

19S 

su 

181 
IM 
181 
MS 
133 
435 
147 
182 
IS3 
183 
163 
IW 
161 

an 

363 

331 

331 

2T8 

303 

1 

8SS 

30 

STA 

36,  3» 

44.-> 

270 

309 

167 
167 
20» 
27:t 
27^ 


UTOKX 


501 


Antiseptics 

Antitoxin 

Antivenene 

Aperients 

Apomorphine 


274 

45 

46 

406 

395,  306 


hjdrochlorate  A  g""- 
chemical  nature  39 
therapeutica  307 
Aqua  Tofana  214 
Arabin  343 
Araroba                          J  gr.  417 
Arecanut                      Sgr.  446 
Argyria  201 
Aristol  S54 
Arnica,  variable  strength  of  8 
Arsenic  211 
action  211 
bromide                   i  gr.  155 
chronic  poisoning  by  S13 
habitual  use  of  213 
in  fabrics,  paper,  etc.  212 
iodide                    igr.  161,215 
therapeutics  814 
-ArsenikoQ  293 
■Artemisia  maritima  448 
-^gpidum  filix  m<u      90  gr.  446 
-Assafcetida                   15  gr.  843 
Asthma  cures  38S 
pastilles  388 
.Astringents  431 
-Atropa  373 
-^tropa  Belladonna         371.  373,  383 
^tropacete  371 
atropine                     liogr-  372 
action  374 
antagonisms  and  syner- 
gists 370 


"  Balsam  of  sulphur" 

161 

Barbaloin 

410 

Barium,  action 

401 

"Bark" 

293 

Baths 

73 

acid 

176 

alkaline 

406 

PAQI 

Baths,  bran  496 

nitrohydrochlorio  acid  496 

salt  496 

size  496 

Battley's  sedative  305 

Bauine  de  Vie  410 

Belladonna  871, 372 

antagonism  to  opium  370 

therapeutics  380 

Belladonnine  372 

Benzoin  436 

Benzol-ecgonine  30 

Benzoyl-pseudotropelne  373 

Berberine                       5  gr.  328 

action  330 

calumbate  328 

sulphate  328 

Bhang  391 

Bish  poison  287 

Bismuth,  action  215 

basic  gatlate           8  gr.  198 

breath  216 

Bismuth  and  ammonia 

citrate                  3  gr.  216 

citrate                    6  gr.  216 

subcarbonate        60  gr.  216 

Bubnitnite             30  gr.  216 

therapeutics  216 

Bitter  cups  327 
Bitterness  as  a  medicinal 

property  191 

"  Bitters,"  general  action     227,  829 

properties  of  326 

Bitter-wood  326 

Black  alder  413 

draught  103 

drop  805 

Bliss'  cure  398 

Blister-beetle  450 

Blisters,    mode    of    action 

and  use  54 
Blood,    peritoneal    t  ran  fu- 
sion of  53 
Bone -marrow  +5 
Bonjean's  ergotin         8  gr,  iW 


fiOS 


INDEX 


- 

PAaw 

rtam 

Borax                         40  gr. 

178 

Camphor,  artifloial 

4S8 

Borism 

178 

Borneo 

4a» 

Bomeol                                     4S0 

,436 

essence 

4» 

Boroglroeride              90  gr,  177 

,863 

formula 

«8 

Bomedlia 

889 

monobromide            5  gr. 

43S 

Bougies 

188 

Ngai 

490 

Bromidea 

147 

therapeatios 

42& 

a«ti<m 

148 

Canella 

8SS 

idiosTnorasj  i^isrdlng 

S3 

Cannabin            S  gr.  daily 

891 

modeti  of  administering 

198 

taanate                10  gr. 

881 

theiapeatios 

149 

Cannabia  Ameriemta  20  gr. 

888 

Bromine 

J47 

Indiea                   igr. 

8W 

Bromiflm 

148 

action 

881 

Brown-S6quard'B  formnla 

IN 

Uierapeutios 

8H 

Bmoia-teBt 

865 

aaiioa 

88» 

Bruoine                        i  gr. 

866 

Cantharides                 i  gr. 

4» 

aotion 

866 

aotion 

4W 

Buokthom 

418 

formulas 

4« 

Butjl-cbloisl-lirdTate  IB  gr. 

S5S 

therapeutiGa 
Cantharidin      1  fl.  dr.  pf 

461 

Caobets 

123 

1 :  100,000  BoL 

45» 

Caffeine 

884 

Camthana  veMcatoria 

4W 

aotion 

836 

Captieumfaatigiaiam  1ft  gr. 

878 

allies  and  uses 

888 

Capsules 

198 

citrate                    10  gr.  884 

1,889 

Cardiograph 

19 

effervescent  citr.  60  gr, 

339 

Carica  papaya,  variable 

popular  use 

335 

strength  of 

0 

Calabar-bean                 i  gr. 

330 

Carnine 

48 

Calabarine  (eserine)  -^^  gr. 

331 

Cascara  sagrada 

418 

Calamine 

198 

formula 

413 

Calcium,  bromide       30  gr. 

147 

therapeutics 

413 

carbonate,  action  40  gr. 

193 

Cascarilla                     30  gr. 

830 

chloride,  uses       30  gr. 

194 

Catsia  acutifolia 

418 

compounds 

193 

angustifolia 

418 

hypophospbite     30  gr. 

178 

Castor 

343 

phosphate             20  gr. 

171 

Catechu                        30  gr. 

433 

Calomel,  action           20  gr. 

203 

Cathartics 

40G 

idiosyncrasy  regarding 

33 

Cavazzini's  antiseptic  powder 

254 

therapeutics 

307 

Cephc^is  Ipecacuanha 

358 

Calumba                      30  gr. 

327 

Cerate,  cantharides 

463 

Calumbia 

328 

Cerebrin 

45 

action 

330 

Chamomile 

S38 

Camphor                      SO  gr. 

420 

"  Chelsea  Pensioner  " 

8«5 

action 

423 

"  Cheyne-Stokes  "  respira- 

allies 

42fJ 

tion 

88.1 
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ChiratA  SO  gr. 

Chloral  hydrate,  action    30 

therapeutics 
Ghloralism 

Chlorodyne  SO  m 

Chlorofunn,  action      10  ni 

anststhtitic  use 
Cholagonnies 
Clioliae 
Chromatopsia 
Chrosophan 

Chrysarobin  ^  gr, 

Churrhus 
Cigarettes,  arsenical 

medicated 
Cinchona 

action 
Cinr/ioii'i  Calisaya 

officinalis 

auccirubra 
Cine  lion  idlne.  sulphate 

20  gr. 
Cinchonine,  sulphate  10  gr. 
Cinchonism 

Vi)iniiiiiom\iin  Camphora 
Citmllus  ColoeyntkiK  5  gr. 
Cla  vicepa  p  u  rpurea 
Climate 

conditions  affecting 

effect  of  wiridsf  on 

elevation  aa  affecting 

equability 

influence  in  disease 

of  fiirr.sts  UjKiji 

re^lutionof  HoJI  to 

varieties  of 
Clothing,  relation  to  health 
Coca  3  dr. 

action 

liabitual  uso 
Cocaine       3  gr.  of  its  salts 

action 

discovery  of  ana^the- 
siaby 

therapt;utics 


PAQK 

330 
gr.  855 
258 
257 
305 
334 
236 
407 
43 
448 
417 
417 
391 
214 
132 
349 
351 
350 
350 
330 

351,354 

3.51,  354 

353 

420 

414 

449 

81 

82 

90 

88 

85 

93 

8e 

85 
91 
63 
310 
311 
311 
313 
313 


of 


CoceiUvs  Indietu 

palmataa 
Codeine,  action  j  gr. 

uses 
Coffi'n  orttbiea 
Coffee-totemnce 
Colchicine  \  gr. 

formulas 

therap^tics 
Cotohicum  10  gr. 

action 

therapeutics 
Colchicam  autumruUe 
Cold,  effect  and  therapeu- 
tic uses  of 
Collidine 
Collodion,  cantharidal 

styptic 
CoUoids 
Collyria 
Colocynth  5  gr. 

action 

formula 

idiosyncrasy  regarding 


«gr. 


ioz. 

iSigr. 
Igr. 


314 
319 


Colocynthin 
Comiphont  Myrrha 
Condrin 
Conily's  fluid 
Confection  of  eeona 
Confections 
Coniine 
Conium 

action 

therapeutics 

tolerance 
Conium  maculatum 
Conhydrin 
Convolvulin 

Cooking,  relation  to  health 
Copaiba  ]  dr. 

action 

formula 

-red 

therapeutics 
Copaifent  iMugadorffii 


nam 
870 
827 
800 
301 
S34 
84 
443 
444 
444 
443 
443 
443 
442 

77 

43 
463 
434 
220 
133 
414 
414 
415 

83 
414 
343 
840 
190 
430 
124,  163 
839 
339 
840 
843 

35 
3:i0 
340 
41S 

63 
437 
438 
439 
438 
439 
487 


of 


6M 


QfDEX 


Copper,   nae   for  coloring 

vegetables  901 

snlphate,              10  gr.  aoo 

Mtion  aoo 

Conmtiiie                    i  gr.  451 

Corrigeata  188 

ConoetTSBubliniftte  jir  to  1  gr.  904 

action  904 

Coster's  paint  1B6 

Connter-irritation  H 

CouTeuse    -  78 

Cream  of  tartar           1  dr.  187 

Creasote                        4 1^  278 

tormnlas  976 

Creatinine                'Ugr.  48 

Creoliji                          B  i^  9BS 
CnOon  dvteria                     880, 890 

Crotonol  tiW 

Oroton  TigliitM  400 

Cryptoirine  803 

CrTstalloldfl  990 

Cnbeb,   '                    lOgr.  440 

aotion,  440;  theiapentios      441 

Cnbebin  440 

Cupping  SO 

Curare,  action             i^  gr.  28 

Cures,  variouB  60 

Cusparia  808 

Dalbj's  carminative  305 

Datura  fastvoaa  886 

ferox  389 

Stramonium  873,  383,  386 

tatula  388 

Daturine        ^  gr.         873, 383, 887 

Decoctions  838 

coffee  835 

Dermatol                        8  gr.  198 

Dextro-camptior  422 

Dialysis  ^ 

Dichloro-methane  SSO 

Diet,  modifications,  effects  60 

Diffusibility  as  afTecting 

drug-action  19 1 
Digitalein  ^fgr.  Schmieileberg'a  397 


Digitalis  897 

Qerman  -ft  gr.  siiigle 

BaauOle'a     (^  gr.  single  890 

Natlvelle's             ^  gr.  SOT 

poiscmingl^  SI 

Digitalis        9  gr.  of  leaves  88S 

,  action  89B 

infusion  886 

fbrmnlas  401. 474,  48S 

tberapeatios  400 

DigOaUa  purpurea   ■  886 

Digitin  887 

Dlgitonin  887 

Digitozin         rh  gT-  sin^  887 

Dilododitl^rmol  954 

Dlmier-i^          •  411 

XKpterocarptu  turWnotta  4S9 

Dforetin                     15  gr.  8S8 

Dtmoran's  solution       15  ni  815 

Dortma  Ammomacttm  848 

Dosage,  prindples  of  184 

Dragdes  Ul 

Drastios  407 

Draughts  : 

antipyrin  481 

exalgine  480 

male  fern  481 

"Pick-me-up"  480 

sedative  480 

Drops:  antiapasm6dio  461 

benzol  483 

Drops  (eye):  atropine  482 

eserine  483 

homatropine  483 

and  cocaine  483 

pilocarpine  483 

Drugs,  action  in  health  33 

adulteration  5 

conditions  affecting  8 

deterioration  5 

Drp<A>alanopus  Camphora  420 

DwiotVio  Hoptwodii  336 

myoporoida  328,  872.  380 

Dnboisine  373, 380 
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PAQB 

EebalUuni  Elaterium  415 

Ecboline                       ^t  gr.  451 

Effieurage  68 

ElateriQ  -^^  gr.  415 
Elaterium                       j  gr.  393,  415 

action  415 

Electrotherapy  55 

Electuaries  194 

Eleoptens  431 

Elixir,  general  nature  of  138 

phosphorus  ITO 

Emetine                A  t*>  i  K""-  '^'^ 

Emulsions:  ammoniac  349 

assafuitida  348 

chlorotorm  243 

cocl-liver  oil  459 

Endennic  medication*  138 

Enemas  1S5 

Epeom  salt                     1  OS.  191 

action  199 

effervescent  195 

E^ot                            20  gr.  449 

action,  453;  therspeutic-s  454 

Ergotin                           3  gr.  450 

Ergotinine                    ^  gr.  450 

Ergotizeil  liread  453 

Er)jthn.>xijli}i).  coca  810 

Eserine                          ^  gr.  331 

Essence,  camphor  438 

£thf  r,  nrtiori  243 

anasthetic  use  913 

oxygen  with  347 

Ethidene,  dTeets  and  uses  348 

Ethyl-chlorida  80 

Etliyl-nitrite  369 

Ethyl-oxide  343 

Exercise  6S 

Ejx>goJiium  purga  410 

lixi;]i)sivu*'tii!i[X)unda  87 

ExtniL't:  alfii's               figt.  419 

belladonna  (leaves)  1  gr.  381 

cannabis  Indica     2  gr.  :I95 

cinchona        5  to  30  gr.  3''>4 

colcliicum               3  gr.  444 

colocyijth                8gr.  419 


Extract :  colocynth,  compouad 

20  gr. 

419 

conium 

Igr. 

343 

digitalis 

8gr. 

403 

gentian 

10  gr. 

830 

hyoscyamus 

2gr. 

885 

jalap 

16  gr. 

419 

□ux-Tomica 

3gr. 

371 

opium 

Igr. 

306 

phyBoetigma 

Agr. 

334 

podophyllum 

20  gr. 

419 

quassia 

2gr. 

330 

Htntmonium 

Igr. 

390 

Extract,  fluid:  aconite  1% 

393 

belladomia  (root)     S^. 

881 

calumba 

eom 

330 

cannabis  Indica       lOni 

393 

cascars  sagrada     3  dr. 

419 

cinchona       I 

5  toiaom 

354 

colohicum  (root)     Sni 

444 

(seed)    lOni 

444 

conium 

5ni 

349 

oubeb 

eom 

441 

digitalis 

Bn 

403 

ergot 

3  dr. 

455 

gentian 

son 

830 

hamamelis 

80  ni 

43.5 

hyoscyamus 

IOth 

385 

ipecacuanha 

5  to  45(11 

861 

jaborandi 

30  tn. 

326 

nux- vomica 

6iiL 

371 

podophyllum 

30  ni 

419 

quassia 

3011 

880 

rhubarb 

45)11 

419 

senega 

15  m 

363 

senna 

4  dr. 

430 

squill 

4  to  15  n 

445 

stramonium  (seed)  3  in, 

890 

Faith-cure 

56 

Fellows'  syrup 

173 

Ferratin 

Hgr. 

220 

Ferula  fielida 

343 

Sitmhtil 

389 

Fever,  mercurial 

305 

^^H              ^t 

■ 

^^^^^^^^^H 

^^^M 

^^» 

ruta 

^^^^^^^^1 

^^^^1          Fish,  idioMiftcniaf  n^nlintt 

81 

Gmr-pov(1«r                lO  gr.       ^|^| 

^^^^H          FUvuringag^nM 

1»T 

theTapt-iiiii-s                          ttt 

^^^^H         Flowcn,  iilioKpKTaitjr  to 

81 

Or^n  Mouata.iu  cure                    8tN 

^^^^H          Forests,  olimntio  InAutiin-  <if 

M 

ariffllh'Htnixeur«>                   9]»,  331 

^^^^H          Fowlfr'n  cwlution 

jfil 

310 

OriniMia  robutta                             |0 

^^^^H 

SOA 

Oiiiutux>t                      $^-^          &4T 

^^^^^B         Friar'!!  IhUkhri 

4W 

bDDXDBte                13  itr.           M8 

^^^H         Frloliuo 

68 

RArbonalP               8  gr.           848 

^^^^1        Fumes 

181 

fonnuUm                           S4T,  :MS 

^^^H        Fungi 

440 

Oualtticuin                 :iu  kt.         :U3 

lU.-tiutl.lU.'i;  fiq-nillllM                 MS 

^^^^^H          Oailtninn 

4fl 

Oiiafticant  o£fcinctlc                       343 

^^^^V          Gadux  Xarrhva 

4!ili 

Giutnliio                                             43 

^^^^K           Galijieii  eiujxirii 

una 

Oiianiiia                       00  gr.          334 

^^^^^B          O&ngreoe,  orgotio 

45-1 

Criun-raaiim                                      Zit 

^^^^H        Garbliali 

887 

Gnnjah                                             WO 

^^^^^H          Oorglen     lx>ntx 

4I>9 

Oarjtm-lttiLuifn            Wgr,          480 

^^^^^1               caimiciim 

402 

^^^^H             OBrboIlR  nof  i) 

403 

Habit                                             n 

^^^^^H                    ohlorati!  uf  pntanuilni 

402 

Qair,  dlncolorallotk  of                    901 

^^^^^1                    pliytolllCCtt 

403 

Hmnuinclidin      StoVfgt.         Hi 

^^^^^H 

493 

fonnulaA                                   49S 

^^^^H         Oarrod's  loEeoRci 

lfl» 

HamamrJin  riryiuiantt                   431 

^^^^H        G«ntian 

30  gr. 

8S7 

HiiMi'IiiKh                                           ''Ifl 

^^^^^f         Gciitiaim  hitea 

»a7 

Iliiu.''tii)i  imperialis                            '^(^| 

^^^^^         GcntJanin 

n» 

Ha»-tin€                                       ^^'^1 

^^H                Omtio-picria 

9se 

JI.-nIth  RMorto ;                           ^W 

^^^1                  Glniihcr's  salt 

1  vz. 

101 

Adiromlai-k    Rfitiod    102,    AiUcn 

^^M               Glonoin      2^  ot  itpfrit  (Ij;) 

MS 

OS,  AAlierUU?  W.  C«lif<>riii«  till. 

^^H^               GliUKHiileH 

44 

Colorado    100.  Culomilu  S|jriiigpt 

^^^^_         Glycerin 

iti£. 

S63 

101.  Dt-nvfr  101,  EniPrprioi'  »», 

^^^^P              ftt'tion,  SOS;  forranlnn 

SM 

Fl»ri<Ia  IW.   IiUIki   Springit  101, 

^^^^^^                 phamuicfiatlcal  i 

jam       SH 

,  »3 

J»L'lu<mvillc  00.  tUdeIra  ta,  Maic 

^^B                Ulytwritu 

sea 

iiciliii  09,  Mnnitou  101,  Naaau  00, 

^^^^^          Olyocrilv,  horax 

178 

New  51rxi(N>  KM),  Oi«i  Vallpv  103, 

^^^^K               uarboliL-  acid 

879 

FtilJilluift!),  Fiirblo  HII.  Kill  Aic 

^^^^^k 

■I3.1 

lonio  lOfl.  St.  AiiiniHtine  W.  Sonia 

^^^H^^p                 tntliiii;  ociil 

433 

Borluim  liil.  Sail  nrnanliiKj  101, 

^              OljroOEt-lffllin 

a«» 

8)ui  Uw-jco  I')I.Tci»tiiri?»j,Tpxft« 

^^H                Oon-pou'iler 

Ur. 

41T 

100.     TlioituMrillo      00.     "Vmnn 

^^M              (ivJtnj'a  cordial 

avr> 

Spring.  86 

^^1              Ckiiilnnirf 

39 

Hml.  eiTwt  and  usim                    7A 

^^H               OorwioVMrrriiii.  Iiliooyii 

criuiy  to 

31 

t[('lH-nW[i'K  ink                              9lt 

^^1               GntDiik-K 

un 

Hemlock,  sjioltrd                           SIS 

^^H^            Orajw  ciira 

so 

i 

Licwf                           ni 

^^^^^^^^^^^^^^B                                         ^^^V 

507          H 

9im 

Pace            ^H 

BenboiM                               MS.  «U 

Infuaions 

3J8           ^1 

Denbel                                              893 

ciaobuDS                i  ox. 

3»           ^1 

Hepar  calm                 S  gr.          166 

digitAlin                   1  M.  8118 

409      ^^H 

Hul|>huris               10  gT.           166 

aeiuiu  (i-otufKjund)  3  <«.  IKS 

430     ^^H 

Herbenn                                       893 

InhaJatJona 

130     ^^M 

Bimrod's-cure                              880 

bensoin 

m      H 

n«cklnVc^iin>                               389 

conJum 

4B8          ■ 

Homalropiiie  linto^jpT.  373,381 

creaaoto 

104          ■ 

^            action.  SHS;  u»e,  Sfl^;  nn- 

cubub 

49a       ■ 

^B                tagoaisms                      878, 3S3 

fumlBt,' 

484           ■ 

^^^            hydrobroniAte      ^  (cr.          SSI 

ntpalhul  ami  benxol 

4U4           ■ 

1             Sunger-ciir9                                     G8 

myrtle  and  Juiii|jer 

483           ■ 

I            Hjdraeogues                               *Vi 

fugsaiid  thyme 

493          ■ 

I             Hydrargyrinn                                 S04 

tliymol 

4M          ■ 

I            Hj-drocDllidino                              43 

Inject  iuns 

133           ■ 

1             Hydroxyl  bpimnl-troiwlni*             3T8 

alum  tinil  sine  Hulphat« 

4fil            ■ 

1               HrcwH-ino                             ST3, 383, 381 

binmutl) 

4W          ■ 

^^_              Fur  HKne  :  iiKiuth.  i  ts  K^. ; 

chloride  o[  tine 

4M          ■ 

^H                    h}rpod.,i«gr. 

brnivn 

ui       ^M 

^^1            Forinunr:  iiiauUi,  Vf  (C*- 

K-nd  and  opinio 

■til  ^^M 

^H                    hriKN).   |iteT. 

tutim-tion 

1S8  ^^H 

^^1            aotiim.  3^:  tlit-TA^utlta      S^ 

lodidcn 

181    ^^H 

^^B             h,vi1n)lir(iniiilt*.  iw                  itSfl 

«.'iiim.  137;  therapputlca 

1^    .  H 

^^^                 <l)o)«!:  ait  forHyoitririe) 

IMiiii-                              1  gr. 

ISO        ■ 

^^      Hytwcyiiruiiie                        STJi,  8SS 

iK-tiou.  134i  preporatioaa, 

^1 

^^ft             A  tn"-;  f^)!*  ii'wiie,  t-o  1  KT. 

l'^7:  therapeutics 

136           H 

^^H              Action,  3M;  Huuri'«4  of.  !tM3: 

lodofnrm                           8  gr. 

sso   ^^H 

^H                t)uTiii)«utics                         38.) 

atrtion.  SM;  uaee 

233    ^^H 

^            nmiirplioua             1  irr.          StD 

Iporacuanha                HOkt. 

»S8    ^^M 

IlyoKOfURiUH                                Jisa 

nctinn 

«S6    ^^H 

nctiim.  3Hi:  tlieraiwiitk-^       3HS 

iilioeyncrasy  regarding 

33    ^^H 

ITyrmryiiniun  uif/t^''                    IWH,  HT2 

th*nir*«tic« 

860           ■ 

Hr^xxk-niili;  ux-dicalioii        ISU,  127 

Ijtamira  jalapa 

410          ■ 

Hvpopli'wiiUitt'H                              ITi 

Iron,  action,  SIT:  iintur^,  Slli; 

^^^H 

Hj-puxnutluue                                  ifl 

tli(>mpc«tioM 

218    ^^H 

and  aiiiniunin.  citmt«   S  (tr 

-SSO    ^^H 

IdloeyiXTiutr                                     31) 

anil  iiiiinioniii.  milph.  ^  gr. 

aao       ^M 

IljasuriiiL'                                         !i60 

andaniinvniii,  tnrtr.  10  (^r- 

«so   ^^H 

Ignatia                           9  gr.  364.  86fl 

and  ]>otai»niii»  laKr.  SI)  gr. 

t^M  ^^H 

Igiiia  Sunctii  Anloiili                     450 

HDil  ^iiin. ,  cHi.    5  gr.     320 

.»u  ^^1 

i/fj;  RirnjpiainiJifit                         *** 

nnU  quin. .  cilr  ,  wtluh.    )!21 

.»»  ^H 

Tmporinl  ilrink                                1S8 

iwidstrych.,  citr.  9  gr.  331 

.371     ^^M 

lace  use  form  u  lax                         880 

(ATbonan* 

219           ^1 

InooiiiiJatiltililj'                                8* 

■aochamt<<d     li  %r. 

Z«>    ^^H 

^^    Indian  Iwaap              i  if-         **■ 

uUoride                   4gr.SW.au    ^^H 

^M        608              ^^^H 

^^^^^^M 

■ 

^1                                   ^^^ 

Plan 

^^^^ 

^•SS^^^H 

^^H          Iron,  citmto                 SO  gr. 

K« 

I.liiip,  liver  of              3)CT. 

lae     H 

^^^^K        diiitym'a                 30  >a 

KO 

Milphuiah^l           3  sr. 

167       ■ 

^^^^^H          hjpnplu>«pltit^      1(1  gr.  173 

.  331 

I.tnitnrnbi : 

^1 

^^^^^H         iuJiili',  MUThur.  30  gr.   ISt 

.SSI 

nintHT 

4^        H 

^^^^^1         inctiitv 

231 

itainitif  ((uin|H>iiiiii> 

4W        ■ 

^^^^^H                     Iirdrnted 

331 

nounitino 

390       ■ 

^^^^^1               iiitli  nuiinicsiiw  liyilr. 

«1 

auxm^'fuii 

Itjl        B 

^^^^^H         iiluui|ihiit(>.  Kiiliili.  IOkt.  171 

.231 

iH-lLutoiiDft 

381        ■ 

^^^^^H         |j}*r(>|ih(Ktjihiit(i. 

(■jituphvr 

4ae     ■ 

^^^^^B             )ti)lii1ili> 

2S1 

CAntliHritliTji  mill  ainniniiiu     4^        ^| 

^^^^^H 

991 

olUtiral  liixl  cuiaplu>r 

487         n 

^^^^H         aulpluttc                  Sgr.  310 

,  sn 

flilorofoTiii 

S4S 

^^^^^^1 

331 

oo>ii|Mtunil 

487       ^ 

^^^^^^B                griiriulntnl          gr. 

Ml 

Umi' 

IM       ■ 

^^^^^1         Viili^iuinCe 

2S1 

Mliip 

433       ■ 

^^^^F 

turjH'ntini- 

VSi       ■ 

^^H        Jubiinintli                   <H}  in'- 

319 

anil  iiinitioii  iu 

4tW         ■ 

^^H               ar^tton..'1'i^;  antagtin.     :135 

,  ir79 

coiii|x>unil 

4W        ^ 

^^H          Jatx)rt(iiiit^ 

823 

J/tgrtiilafnliar  oHmtalu 

9H9 

^^H         Jabnriiu> 

S33 

Liquudce.  Uiw  lut  »irrisi-ul 

187       ^ 

^^M         Jalap                        -     SOgr. 

4  IS 

Liquor  opii  scilatiTa^ 

sm     ■ 

^^H               action 

410 

l.itliiuiii,  iirotuide       m>  gr. 

147,  133       H 

^^H         Ja)rHconitiDe 

387 

salicylute              itU  gr. 

!M0       ■ 

^^^H            Jfiliil'd  lifirk 

34» 

S^iriin  iitfiatn 

3»       ■ 

^^H         Jeitorrhiza  cnfuiitbci 

337 

Laseogirfi: 

1»       ■ 

^^H 

amnuHiiuin  uhlorid« 

l»t       ■ 

^^H          KamaU                          3  dr. 

44» 

C!Bt«chu 

4»l        ■ 

^H         KanHn 

18S 

mibrb 

4«i       ■ 

^^H          Kino                             80  gr. 

43t 

(iarrod's 

103       H 

^^H          K  )ii-i]>]  i'h-our 

SS 

ipc(\trusDl>& 

Ml      ■ 

^^H         Kola 

as4 

iron 

SSI      ■ 

^^H         Koinlw 

«» 

morphlnv  and  Ipecac 

806,  Ml       ■ 

^^H         Ki>an.t<i[l)niypni)         4tlr. 

44« 

potaraum  vtUorate 

187       ~ 

^^^H           KuiiiiiLis-oun; 

« 

Rao  tonic 

««        , 

^^H 

sodium  bioarboriate 

181        H 

^^H         LiPvo-caniphor 

4sa 

tannic  wM 

434       ■ 

^^^1        I^xiiliveB                           im 

.  lOS 

^1 

^^^1          tA'»>li  iodidv                   4  gr. 

I'Jl 

Maguraia,  avtKiti 

191        H 

^^^1          Liii'lted 

49 

Iw'iny                     ID  gr. 

IIM       ■ 

^^^1          LernoD-julcv,  nrtlflcfal 

ITS 

light  caLdaml       Olt  gr. 

IM       ■ 

^^^B         LtiKMiiuiinex 

43 

Magnciium,  citrat«     8  dr. 

191       ■ 

^^H         LJo»-l3an« 

8U 

compuuiulH 

194       ■ 

^^M         Light,  rvlntlmi  of,  to  health 

«a 

UUlxflxitt) 

«fo      ■ 

^^H         Iiiimnm  vita> 

84S 

dTcni-Boent  sulpha  (■■ 
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Ozone,  atmospheric  87 

derivative  ot  turpentine        438 

papers  888 


"Painkillers" 
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PauUima  aorbUis  334 
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Pepsin,  variable  strengtli  of  8 
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Pit^rottiiin                    ^  gr.  370 
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484 

musk 

485 

opium 

306 

oxide  of  zino 

198 

permanganate  of  potassium  188 
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valerianate  of  zinc 

485 

Filocarpidine 

3S2 
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"  Pond's  Extract "  4SS 

Potash  185 

sulphurated  168,  167,  185 

Potassa  cum  calce  185 

Potassii  hypophosphis     30  gr.  173 

iodidi  10gr.,or  according  to  161 

circumstances 

idiosyncrasy  31 

permanganate        2  gr.  188 

antidote  to  morphine  189 
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syncrasy,  33;  therapeutics  !t"h) 

Sarsa)>»ri]lu,  adulteration  of 
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